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1.0  INTRODUCTION 


1.1  Background 

The  Coast  Guard  is  developing  a  Loss  Exposure  and  Risk  Analysis  Method  (LERAM)  to  improve 
the  management  and  control  of  loss  exposures  and  risks  aboard  its  vessels.  Though  the  Coast 
Guard  has  extensive  safety  related  programs,  they  generally  focus  on  specific  aspects  of  the 
system.  When  developed,  LERAM  will  provide  a  method  for  the  Coast  Guard  to  characterize 
hazards  and  assess  the  risks  associated  with  those  hazards  onboard  its  fleet  of  over  2200  cutters 
and  boats.  In  addition,  this  method  will  integrate  various  safety  management  methods  and 
programs  to  achieve  a  system  wide  vessel  safety  program.  Such  a  system  wide  approach  to  vessel 
safety  will  cost-effectively  reduce  the  risks  to  Coast  Guard  personnel,  property,  operations,  and 
the  environment. 

To  support  the  LERAM  project,  the  Coast  Guard  Research  and  Development  Center  has 
captured,  corrected,  and  enhanced  the  Mishap  Reporting  System  (MISREPS)  database  for  the 
years  1989  through  1992.  This  integrated  database,  called  the  LERAM  project  database,  contains 
historical  information  on  Coast  Guard  Vessel  mishaps  and  operating  experience.  This  database 
formed  the  basis  of  a  historical  analysis  of  vessel  mishaps  [1].  The  present  project,  to  characterize 
Coast  Guard  vessel  hazards,  is  the  next  logical  step  in  the  process  of  developing  LERAM.  The 
method  chosen  for  initially  characterizing  vessel  hazards  is  a  Preliminary  Hazard  Analysis  (PHA). 
It  should  be  noted  that  a  PHA  is  usually  developed  from  a  detailed  engineering  analysis  of  vessel 
drawings  and  related  specifications  and  thus  is  a  prospective  approach.  The  method  prescribed  in 
this  project  calls  for  the  PEIA  to  be  developed  on  the  basis  of  a  retrospective  analysis  of  Coast 
Guard  vessel  history,  particularly  as  this  history  has  included  vessel  mishaps.  The  one  advantage 
is  that  the  enhanced  database  was  designed  to  support  automated  first  level  PHA  listings. 

A  PHA  provides  a  qualitative  assessment  of  the  hazardous  conditions  and  potential  accidents 
within  a  system  [2].  Though  the  PHA  is  usually  performed  in  the  early  phases  of  system 
development  [3,4,5],  it  can  also  be  the  first  step  in  a  more  rigorous  safety  analysis  [6]  of  existing 
systems.  The  PHA  is  presented  in  a  tabular/textual  format  that  allows  characterization  of  each 
hazard  in  a  variety  of  ways.  Hazards  described  in  the  PHA  can  also  form  the  basis  for  other 
hierarchical  hazard  analysis  techniques  such  as  Failure  Modes  and  Effects  Analysis  (FMEA)  and 
Fault  Tree  Analysis  (FTA). 


The  development  of  a  generic  PHA  that  will  include  the  various  hazards  that  might  be  found  on  .. 
Coast  Guard  vessels  is  an  ambitious  project.  Coast  Guard  vessels  represent  complex 
arrangements  of  systems,  sub-systems,  and  components.  In  addition  to  complexity,  the  wide 
variety  of  Coast  Guard  vessels  present  significant  challenges  to  the  development  of  a 
comprehensive  listing  of  all  main  hazards  that  may  need  to  be  considered  for  a  particular  vessel. 
The  complexity  and  variety  of  Coast  Guard  vessels  requires  the  careful  development  of  a 
taxonomy  of  vessel  hazards  if  a  successful  PHA  is  to  be  performed. 


□ 


Distribution  j 


Availability  Codes 


Dist 


Avail  and  /  or 
Special 


1 


1.2  Description  of  Project/Report 


This  report  presents  the  culmination  of  five  tasks  that  led  to  the  development  of  the  Preliminary 
Hazard  Analyses.  The  PHA  characterizes  the  majority  of  Coast  Guard  vessel  hazards  and 
organizes  them  into  generic  hazard  groups.  The  tasks  are  as  follows: 

1 .  Identification  of  hazard  groups. 

2.  Creation  of  a  hazard  list. 

3.  Development  of  a  hazard  hierarchy. 

4.  Performance  of  PHA  on  LERAM  project  database  material. 

5.  Creation  of  a  vessel  hazard  matrix. 

All  tasks  of  the  project  used  an  iterative  process.  Typically,  team  members  would  work  on  a 
separate  part  of  each  task.  The  team  members  then  reviewed  each  others'  work  to  maintain 
consistency  throughout  each  task.  In  particular,  the  development  of  the  hazard  list  and  the  PHA 
involved  several  iterations  whereby  new  information  that  was  gained  during  each  task  was 
incorporated  into  other  tasks.  The  activities  involved  in  each  of  these  tasks  and  their  results  are 
described  in  the  appendices. 


2.0  HAZARD  GROUPS 

2.1  Background 

The  first  step  in  developing  the  preliminary  hazard  analysis  was  the  development  of  generic  hazard 
groups  that  could  be  used  to  characterize  Coast  Guard  vessel  hazards.  In  addition  to  identifying 
and  defining  hazard  groups,  we  also  identified  how  each  hazard  group  would  relate  to  the  Coast 
Guard  Vessel  Systems  (i.e..  Operating  Systems,  Engineering  Systems,  Management  Systems,  and 
the  Environment). 

While  developing  the  vessel  hazard  groups,  it  was  determined  that  it  would  not  be  possible  to 
accurately  link  hazard  groups  with  vessel  systems  without  a  detailed  understanding  of  the 
incidents,  hazards,  and  results  that  were  associated  with  each  reported  mishap.  During  the 
technical  interchange  meetings  held  February  15-16,  1994,  it  was  determined  that  this  linkage 
would  be  best  accomplished  by  developing  a  Vessel  Hazard  Matrix.  The  hazard  matrix  would 
identify  hazard  groups  that  had  a  primary  or  secondary  effect  on  the  four  major  vessel  systems 
mentioned  in  the  first  paragraph  of  this  section. 

2.2  Development  of  Vessel  Hazard  Groups 

Two  approaches  were  used  in  the  development  of  vessel  hazard  groups.  The  first  technique 
involved  researching  and  reviewing  existing  hazard  group  taxonomies  developed  for  related 
environments  such  as  marine  and  Department  of  Defense  applications.  The  second  method 

2 


involved  reviewing  the  historical  vessel  mishaps  recorded  in  the  MISREPS  database  to  identify 
and  characterize  hazard  groupings  associated  with  prior  mishaps  reported  during  the  1989-1992 
time  period.  Additional  details  of  these  approaches  are  described  below. 

2.2.1  Review  of  Various  Taxonomies 

Safety  and  hazard  analysis  literature  was  researched  to  identify  a  common  taxonomy  for 
describing  vessel  related  hazard  groups  and  detailed  hazards  associated  with  the  broader  hazard 
groups.  There  are  several  advantages  to  using  a  commonly  accepted  hazard  taxonomy.  These 
include: 


_  The  availability  of  commonly  used  terminology  to  define  the  hazard. 

_  A  developed  structure  that  provides  unambiguous  grouping  of  lower  level  hazards. 

_  The  potential  for  using  the  results  of  safety  analyses  conducted  on  other  systems  as 

the  basis  for  developing  the  PHA  on  the  system  of  interest. 

Though  it  was  desirable  to  use  a  previously  developed  hazard  group  taxonomy  as  the  starting 
point  for  the  PHA,  it  was  recognized  that  such  a  taxonomy  must  be  compatible  with  the  needs  of 
the  Coast  Guard.  In  particular,  the  taxonomy  should  work  within  the  existing  vessel  mishap 
reporting  system  so  that  hazard  groups  may  be  identified  and  assigned  to  vessel  mishaps.  To 
facilitate  smooth  integration  into  the  vessel  safety  structure  the  taxonomy  would  be  designed  so 
safety  professional  assign  the  hazard  groups,  eliminating  confusion  for  the  reporting  personnel  and 
the  need  for  changing  the  reporting  forms.  Integrating  hazard  groups  into  the  MISREPS  database 
is  easily  facilitated  by  adding  a  hazard  group  table  to  the  existing  structure  rather  than  re-coding  a 
new  required  data  element. 

Several  taxonomies  were  considered  as  a  possible  basis  for  grouping  Coast  Guard  Vessel 
Hazards.  The  existing  Mishap  Types  developed  as  part  of  the  MISREPS  database  enhancement 
project  (Romberg,  Ryley,  &  Wolverton  of  CompuCon,  1993),  plus  two  published  hazard  group 
taxonomies  (Hammer,  1972,  1989;  and  Cheaney  and  Coyle, 1977)  are  listed  in  Table  1  along  with 
Battelle's  proposed  hazard  group  taxonomy.  In  table  1,  we  attempt  to  link  the  hazard  groups 
defined  in  each  taxonomy  to  illustrate  how  the  proposed  taxonomy  provides  the  greatest  coverage 
of  vessel  hazards  and  the  closest  linkage  to  the  existing  mishap  reporting  structure. 
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Table  1.  Comparison  of  Hazard  Taxonomies  and  Existing  Mishap  Reporting  Structures. 


BATTELLE'S 

APPROACH 

MISHAP  TYPES  (ROMBERG 
ET  AL.,  1993) 

Aimaments  and  Militaiy 
Explosives 

Firearm  discharge 

Radiation 

Bums 

Hazardous  exposure: 

Radiation 

Bum 

Radiation 

Infrared 

Electromagnetic 

Ionizing 

Ultraviolet 

Capsize 

Capsizing 

Collision  with  vessel 
Collision  with  object 
Grounding 

Collision  with  another  vessel 

Collision  with  an  object 

Collision  with  a  floating  object 
Grounding 

Impact  and  Shock 

Collision,  ramming, 
grounding 

Contamination 

Contamination 

Electrical 

Electrical  shock/electrocution 

Electrical 

Environmental 

conditions 

Environmental-related  injuries 

Weather  and 
environment 

Equipment  Failure 
Structural  Failure 

Equipment  failure 

Stmctural 

damage/failure 

Structural  failure 

Ergonomic 

Explosion 

Fire 

Fire/Explosion 

Fire/Explosion 

Fire/Explosion 

Flooding/Sinking 

Flooding 

Sinking 

Impact  and  shock 

Fall 

Impsact  and  shock 

Leakage 

Leakage 

Hazardous  cargo  spill 

Loss  of  power/control 

Fouled  screw 

Power  source  failure 

Mechanical 

Equipment-related  injury 

Mechanical 

Overboard 

Drowning 

Overboard 

Occupational 

accidents 

Temperature  contact 

Hazardous  exposure:  cold 

Hazardous  exposure: 
heat 

Bums 

Equipment-related  injury 

Heat  and  temperature 
High  temperature 

Low  temperature 
Temperature 
variation 

Toxicity 

Hazardous  exposure:  chemical 

Bums 

Toxicity 

1  Vibration  and  noise  Noise  Vibration  and  noise 

2.2.2  Database  Review 

The  second  approach  was  to  review  the  contents  of  the  LERAM  project  database  for  incidents 
reported  during  the  1989-1992  time  period.  This  review  concentrated  on  the  type  of  mishap 
(vessel  and  personnel)  described  in  the  database.  In  addition  to  the  type  of  mishap,  a  review  was 
also  conducted  of  mishap  narratives  to  determine  if  these  narratives  might  indicate  additional 
hazards  not  identified  by  either  the  review  of  existing  hazard  taxonomies  or  the  coded  mishap 
types. 
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By  mapping  the  contents  of  previously  developed  hazard  taxonomies  to  the  mishaps  types  found 
in  the  LERAM  project  database,  it  was  possible  to  develop  hazard  groups  that  were  sufficiently 
broad  to  incorporate  the  majority  of  vessel  hazards.  The  hazard  group  definitions  are  presented  in 
Appendix  A. 


3.0  HAZARD  LIST 

3.1  Background 

Once  the  vessel  hazard  group  taxonomy  had  been  developed,  the  next  task  in  the  development  of 
the  preliminary  hazard  analysis  was  to  identify  the  hazards  associated  with  each  mishap  reported 
in  the  LERAM  project  database  and  correlate  these  with  the  hazard  groups.  The  hazard  listing, 
organized  by  the  LERAM  project  database  mishap  number,  identifies  the  primary  hazard  group 
associated  with  the  mishap  and  up  to  two  additional  hazard  groups,  plus  up  to  six  hazards 
associated  with  the  mishap  and  the  identified  hazard  groups.  The  descriptions  of  the  hazards  are 
brief  due  in  part  to  the  size  of  the  table  used  to  present  the  information  and  secondly  from  the  lack 
of  detailed  information  available  fi'om  the  LERAM  project  database. 

A  preliminary  evaluation  of  the  data  available  in  the  LERAM  project  database  indicated  that 
identification  of  the  system  or  subsystem  affected  by  a  particular  hazard  could  not  be  generally 
determined.  During  the  technical  interchange  meeting  held  on  February  15-16,  1994,  at  Battelle, 
it  was  agreed  that  such  information  would  not  be  included  in  the  hazard  list.  During  the  technical 
interchange  meeting  held  on  April  5,  1994,  at  the  Coast  Guard  Research  and  Development 
Center,  it  was  agreed  that  an  electronic  copy  of  the  resulting  listing  would  be  provided  as  part  of 
this  report  in  order  to  allow  more  detailed  analysis  of  the  information  by  the  Coast  Guard  at  a 
later  date. 

3.2  Development  of  the  Vessel  Hazard  List 

As  part  of  the  initial  work  in  this  project,  the  system  safety  and  hazard  analysis  literature  was 
researched  to  determine  possible  hazards  associated  with  the  hazard  groups  described  in  the 
previous  section.  This  approach  was  not  very  useful  for  creating  the  Coast  Guard  Vessel  Hazard 
List  as  hazards  mentioned  in  the  literature  tended  to  be  either  very  general  or  domain-specific. 
While  this  background  information  was  useful  in  identifying  hazards  that  are  typically  associated 
with  mishaps,  they  did  not  contribute  significantly  to  the  development  of  the  Vessel  Hazard  List. 
An  analysis  of  the  content  of  each  mishap  contained  in  the  LERAM  project  database,  including 
the  descriptions  of  the  event  and  its  consequences,  provided  the  basic  information  from  which 
hazards  could  be  identified  and  characterized. 

A  five-step  interactive  process  was  used  to  identify  hazards  for  each  of  the  mishaps  contained  in 
the  LERAM  project  database.  These  steps  were  as  follows: 

1 .  A  review  of  the  entire  LERAM  project  database  was  made  to  remove  incomplete  mishaps 
from  consideration. 
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2.  A  separate  database  of  mishaps  was  constructed  to  contain  the  following  fields: 

•  Mishap  number 

•  Generic  Hazard  Groups  (three  fields  were  available) 

•  Specific  Vessel  Hazard  (six  fields  were  available) 

•  Effect  of  the  Hazard 


•  Hazard  Level  (i.e..  Mishap  Class) 

•  Personnel  Cost 

•  Government  Property  Cost 

•  Other  Property  Cost 

•  Total  Cost 

3.  This  Hazard  List  database  was  completed  during  these  iterations  of  the  LERAM  project 
database  by  the  team  of  safety  analysts.  The  first  iteration  was  used  to  identify  the  vessel 
hazard  group  or  groups  associate  with  each  mishap.  The  second  iteration  was  used  to 
identify  the  major  effects  in  terms  of  injury  and  property  damage  that  were  associated  with 
each  mishap.  The  last  iteration  was  used  to  identify  the  likely  vessel  hazards  associated 
with  each  mishap. 

4.  Once  the  Hazard  List  database  was  completed,  each  of  the  new  fields  added  (i.e.,  vessel 
hazard  groups,  vessel  hazards,  and  hazard  effects)  were  reviewed  to  insure  use  of  common 
terminology  throughout  the  list. 

5.  The  resulting  list  of  hazard  groups,  specific  hazards,  and  effects  are  presented  in  Appendix 
B.  The  entire  Hazard  List  database,  in  EXCEL  4.0  format,  is  provided  as  an  enclosure  to 
this  report  and  is  labeled  HAZLIST.XLS. 

4.0  VESSEL  HAZARD  HIERARCHY 

4.1  Background 

Once  vessel  hazards  from  the  1989  to  1992  LERAM  project  database  were  identified  and 
characterized,  they  were  ranked  first  according  to  the  severity  of  the  consequences,  second  by 
hazard  group,  and  third  by  probability.  The  purpose  of  such  a  ranking  was  to  provide  the  Coast 
Guard  with  a  representation  of  historical  experience  concerning  hazards  and  their  consequences. 

During  the  technical  interchange  meeting  held  on  April  5,  1994,  at  the  Coast  Guard  Research  and 
Development  Center,  it  was  agreed  that  the  hazard  hierarchy  would  also  include  vessel  classes. 

4.2  Development  of  the  System  Hazard  Hierarchy 

The  Vessel  System  Hazard  Hierarchy  was  based  on  information  contained  in  a  database 
developed  to  contain  the  hazard  list.  This  database  consisted  of  a  single  record  for  each  mishap 
contained  in  the  LERAM  project  database  that  contained  enough  information  about  the  mishap  to 
identify  hazards  which  contributed  to  the  mishap.  There  were  1,242  such  usable  mishaps  in  the 
LERAM  project  database. 

Each  record  of  the  Vessel  Svstem  Hazard  List  database  consisted  of  the  followine  fields- 


•  Mishap  Number 

•  Vessel  Hazard  Group  (three  fields  possible) 

•  Vessel  Hazard  (6  fields  possible) 

•  Effects  of  the  hazard  in  terms  of  injury  or  damage 

•  Vessel  Class 

•  Hazard  Level  (i.e.,  Mishap  Class) 

•  Cost  to  personnel 

•  Cost  to  government  property 

•  Cost  to  other  property 

•  Total  Cost 

Of  these  fields.  Hazard  Group,  Vessel  Class,  and  Hazard  Level  were  used  to  develop  the 

hierarchy.  The  following  steps  were  used  in  developing  the  System  Hazard  Hierarchy: 

1 .  The  database  was  reorganized  to  create  a  single  record  for  each  hazard  group  identified  in 
the  original  database.  This  was  necessary  because  many  of  the  mishaps  had  been  identified 
as  having  more  than  one  hazard  group  and  more  than  one  hazard  associated  with  them. 
The  resulting  listing  then  consisted  of  a  separate  record  for  each  hazard  group  entry  for  an 
mishap.  Thus  if  a  mishap  was  identified  with  two  or  three  hazard  groups  it  would  show 
up  in  the  listing  two  or  three  times.  The  information  on  vessel  class  and  hazard  level 
would  also  be  duplicated  in  these  additional  entries.  When  this  process  was  completed, 
1,814  entries  were  used  for  the  development  of  the  hazard  hierarchy. 

2.  The  hierarchy  was  sorted  first  by  Hazard  Level,  then  by  Hazard  Group  within  each  Hazard 
Level,  and  finally  by  Vessel  Class  within  each  Hazard  Group  occurring  in  a  particular 
hazard  level. 

3.  To  provide  a  representation  of  the  relative  importance  of  each  element  within  the 
hierarchy,  the  probability  of  occurrence  in  each  level  of  the  hierarchy  was  determined  by 
dividing  the  number  of  incidents  representing  a  particular  condition  by  the  total  number  of 
incidents  represented  in  the  database  (1,814). 

4.  The  resulting  hierarchy  and  associated  probabilities  for  each  element  within  the  hierarchy 
are  presented  in  Appendix  C. 


5.0  PRELIMINARY  HAZARD  ANALYSES 
5.1  Background 

A  Preliminary  Hazard  Analysis  (PHA)  was  conducted  on  all  Coast  Guard  vessels  based  solely  on 
the  information  contained  in  the  LERAM  project  database  mishap  reports  from  1989  through 
1992.  This  analysis  was  conducted  to  determine  what  information  could  be  extracted  from  a 
historical  mishap  database,  what  information  would  be  useful  to  capture  in  such  a  database,  and 
where  such  an  analysis  fell  short  in  delivering  usefiil  information  to  facility  managers  of  Coast 
Guard  floating  units. 
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During  the  technical  interchange  meetings  held  on  February  15-16,  1994,  at  Battelle,  a  proposed 
format  for  the  preliminary  hazard  analysis  was  developed.  This  PHA  report  format  was 
subsequently  reviewed  and  modified  during  the  technical  interchange  meeting  held  on  April  5, 
1994,  at  the  Coast  Guard  Research  and  Development  Center.  As  a  result  of  these  meetings,  it 

was  agreed  that  a  separate  PHA  would  be  constnicted  for  each  Vessel  Hazard  Group  and  that 


•  A  description  of  the  major  hazards  associated  with  the  hazard  group. 

•  A  description  of  the  major  effects  associated  with  each  hazard. 

•  The  Hazard  Level,  as  determined  from  the  mishap  class  severity,  associated  with  each 
hazard. 

•  The  probability  of  occurrence  associated  with  each  hazard. 

•  The  minimum,  maximum,  and  average  cost  associated  with  mishaps  involving  each  hazard. 

•  Comments  concerning  each  hazard  as  appropriate. 

An  additional  field  in  the  PHA  was  included  to  allow  for  the  addition  of  baseline  exposure 

information  when  an  appropriate  source  for  such  information  becomes  available.  At  this  time, 

exposure  information  is  not  accurately  captured  in  the  reporting  of  mishaps. 

5.2  Development  of  the  Preliminary  Hazard  Analyses 

The  following  procedure  was  used  to  develop  each  PHA; 

1 .  The  mishaps  associated  with  each  hazard  group  were  identified  using  the  hazard  list 
database. 

2.  A  review  was  conducted  of  the  LERAM  project  database  for  each  mishap  identified  as 
part  of  a  particular  PHA.  This  review  included  a  review  of  the  narrative  descriptions 
associated  with  the  mishap. 

3.  On  the  basis  of  this  review,  a  synthesis  was  made  of  the  hazards  that  were  common  to  the 
group.  This  S3mthesis  was  made  to  elevate  the  specificity  of  the  individual  hazards 
identified  with  each  incident  to  a  more  usable  level  of  analysis.  Each  synthesis  was  then 
entered  into  the  PHA  as  a  hazard.  For  example,  hazards  related  to  slippery  decks  might 
have  included  hazards  such  as  ice,  snow,  water,  fuel,  and  soap. 

4.  Based  on  the  results  of  mishaps  associated  with  each  PELA  hazard,  a  short  statement  was 
developed  to  describe  the  results  of  not  controlling  the  hazard.  This  statement  also 
included  the  analysts'  best  estimates  of  possible  results  not  presently  represented  in  the 
mishap  experience  of  the  Coast  Guard. 

5.  The  LERAM  information  on  Accident  Severity  Level  for  each  mishap  associated  with  a 
PHA  hazard  was  entered  into  the  Hazard  Level  column  of  the  PHA  as  an  indication  of  the 
relative  and  gross  severity  of  each  PHA  hazard. 


6.  The  number  of  mishaps  associated  with  the  PHA  hazard  was  then  used  to  determine  the 
likelihood  of  occurrence.  This  likelihood  was  determined  by  dividing  the  number  of 
mishaps  associated  with  each  PHA  hazard  by  the  total  number  of  mishaps  in  the  Coast 
Guard  Vessel  Systems  Hazard  List  (1814). 

7.  The  minimum,  maximum,  and  average  costs  associated  with  each  hazard  were  determined 
from  information  provided  by  the  LERAM  project  database  on  each  mishap. 

8.  Since  many  mishaps  involved  more  than  one  hazard  group,  they  may  appear  on  more  than 
one  PHA.  To  provide  a  record  of  the  interactions  between  PHAs,  a  separate  listing  of  the 
associated  hazard  groups  and  corresponding  mishap  numbers  was  developed.  This  listing 
appears  at  the  beginning  of  Appendix  D. 

9.  After  each  PHA  was  completed,  it  was  reviewed  by  at  least  one  other  analyst  to  insure 
continuity  in  the  synthesis. 

10.  The  resulting  PHAs  for  each  hazard  group  are  presented  in  Appendix  D. 


6.0  VESSEL  HAZARD  MATRIX 
6.1  Background 

A  Vessel  Hazard  Matrix  was  developed  to  illustrate  the  correlation  between  hazards  and  risks  to 
operating  systems,  engineering  systems,  management  systems,  and  the  environment. 

During  the  technical  interchange  meeting  held  on  April  5,  1994,  at  the  Coast  Guard  Research  and 
Development  Center,  it  was  determined  that  a  matrix  that  would  include  all  hazards  identified 
during  the  course  of  the  project  would  be  excessively  cumbersome  and  of  little  practical  value.  It 
was  also  determined  that  there  would  be  little  in  the  way  of  empirical  data  upon  which  to  base  a 
correlation  between  hazards  and  the  systems  involved.  As  a  result,  it  was  agreed  that  the  hazard 
matrix  would  include  only  the  analysts'  best  judgment  of  whether  or  not  a  particular  hazard  group 
was  a  risk  to  the  operating  systems,  engineering  systems,  management  systems,  or  the 
environment. 


6.2  Development  of  the  Vessel  Hazard  Matrix 

All  hazards  discovered  during  the  PHA  and  previous  analyses  were  considered.  The  likely 
interactions  between  Coast  Guard  systems  and  the  hazard  groups  were  determined,  based  on  the 
analysis  of  the  LERAM  project  database  and  the  previous  tasks  of  this  project.  Table  2  gives  a 
simplified  definition  of  these  systems. 
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Table  2.  Coast  Guard  System  Definitions. 


SYSTEMS 

DEFINITION  1 

CG  Operations  Systems 

CG  Engineering  Systems 

Vessel's  mechanical  systems  (also  includes  electrical, 

hydraulic,  pneumatic,  etc.) 

CG  Management  Systems 

Anything  directly  involving  personnel  or  personnel  issues 

Environment 

External,  natural  environment  (primarily  water  and  air) 

To  develop  the  Vessel  Hazard  Matrix,  a  group  of  three  analysts,  each  of  whom  was  significantly 
involved  in  the  development  of  the  Vessel  Hazard  List  and  Preliminary  Hazard  Analyses, 
reviewed  each  hazard  group  in  relation  to  its  known  or  expected  impact  on  the  three  Coast  Guard 
systems  and  the  environment.  Based  on  their  detailed  knowledge  of  the  mishaps  representing 
each  hazard  group  and  the  consequences  of  the  mishaps,  the  analysts  used  the  following  criteria  to 
identify  relationships  in  the  matrix; 

•  If  mishaps  representing  a  hazard  group  would  typically  result  in  degradation  of  one  of  the 
above  types  of  systems,  it  was  considered  a  primary  hazard. 

•  If  mishaps  representing  a  hazard  group  might  indirectly  result  in  the  degradation  of  one  of 
the  above  types  of  systems,  it  was  considered  a  secondary  hazard. 

•  If  mishaps  representing  a  hazard  group  were  to  have  little  influence  on  the  performance  of 
one  of  the  above  types  of  systems,  it  was  considered  to  be  an  inconsequential  risk. 

The  Vessel  Hazard  Matrix  is  presented  in  Appendix  E. 


7.0  RECOMMENDATIONS 
7.1  Background 

The  primary  purpose  of  this  project  was  to  use  a  mishap  database  approach  to  evaluate  how 
effective  a  preliminary  hazard  analysis  would  be.  Although  in  the  preliminary  stages,  the 
characterization  of  hazards  from  reported  mishaps  might  assist  facility  managers  identify  risk 
control  strategies  to  increase  safety  on  Coast  Guard  vessels.  The  results  indicate  that  examining 
historical  information  gathered  in  a  mishap  database,  it  is  possible  to  identify  and  coarsely 
characterize  hazards  that  relate  to  operational,  engineering,  managerial,  and  environmental 
systems.  Facility  managers,  armed  with  a  coarse  characterization  of  the  hazards  associated  with 
their  vessels,  can  more  easily  generate  a  set  of  strategies  and  recommendations  which  would 
reduce  risk  to  an  acceptable  level  while  minimizing  costs  to  the  Coast  Guard. 
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7.2  Advantages  and  Disadvantages  of  the  Database  Approach 

Although  most  hazard  analysis  projects  tend  to  use  a  more  traditional  safety  analysis,  in  some 
instances,  the  database  approach  to  hazard  identification  might  be  a  viable  alternative.  A 
traditional  engineering  system  analysis  requires  extensive  resources  which  includes  both  personnel 
and  time  to  thoroughly  familiarize  oneself  with  the  system,  observe  the  various  phases  of 
operations,  and  identify  the  potential  sources  of  hazards  based  on  the  procedures  used,  operations 
to  be  performed,  and  existing  systems  and  technologies  available  to  the  personnel. 

On  the  other  hand,  a  database  analysis  could  be  much  faster  and  much  less  expensive  than  the 
traditional  engineering  approach  as  it  involves  mainly  looking  at  a  database  and 
interpreting/analyzing  the  information  contained  in  it,  provided  the  accident  database  is 
sufficiently  detailed  to  support  such  analysis.  Even  in  support  of  detailed  traditional  analysis,  the 
database  approach  can  substantially  reduce  the  background  investigative  work.  The  main 
disadvantage  associated  with  using  an  accident  database  approach  is  that  the  information 
contained  in  a  mishap  database  deals  with  the  consequences  of  an  event  rather  than  the  causes 
(hazards)  that  contributed  or  generated  that  particular  event.  Except  in  the  case  of  major 
accidents,  which  are  usually  so  few  in  number  as  to  be  meaningless  in  the  development  of  such  an 
analysis,  the  mishap  process  seldom  provides  detailed  information  on  the  chain  of  events  that  led 
up  to  a  mishap.  It  is  even  more  difficult  to  identify  these  root  hazards  when  the  information 
contained  in  the  database  is  several  steps  removed  from  the  actual  occurrence.  In  fact,  the 
information  contained  in  the  database  does  not  necessarily  represent  the  entire  set  of  facts,  it  is  a 
subset  taken  from  the  actual  pool  of  data  collected  during  the  investigation,  which  has  been 
further  reduced  from  the  information  contained  in  the  occurrence  report.  As  a  consequence,  the 
information  contained  in  the  database  might  not  include  information  that  is  required  or  would  be 
useful  in  determining  what  the  hazards  were.  The  result  is  that  an  analyst  eventually  has  to  review 
the  data  generated  fi-om  the  database  PHA  listing  and  present  reconunendations  to  the  decision 
maker. 

A  database  analysis  will  identify  and  summarize  safety  concerns  that  were  associated  with 
previous  mishaps.  However,  these  safety  concerns  might  not  be  an  accurate  representation  of  the 
existing  conditions  at  the  time  of  the  analysis,  or  in  the  future.  The  database,  due  to  the  fact  that 
it  is  a  collection  of  past  events,  may  not  reflect  recent  changes  in  equipment,  training,  procedures, 
or  operational  characteristics.  These  concerns  are  often  not  reflected  in  the  information  contained 
in  the  database. 

7.3  Conclusion 

The  effort  involved  in  this  project  approximately  represents  the  effort  that  would  have  been 
required  to  perform  an  engineering  based  preliminary  hazard  analysis  on  perhaps  four  or  five 
Coast  Guard  vessels  similar  in  size  and  complexity  to  the  patrol  boat  class  of  vessels.  Such  an 
effort  would  have  resulted  in  the  identification  of  specific  hazards  and  ways  to  reduce  the  risks 
associated  with  each  hazard.  Thus,  the  database  PHA  approach  it  has  demonstrated  an  efficiency 
advantage. 
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The  results  of  this  effort  have  been  the  identification  and  characterization  of  general  hazards 
across  the  entire  Coast  Guard  fleet  of  vessels.  The  hazards  have  been  rank  ordered  in  terms  of 
severity  and  cost,  permitting  facility  managers  to  prioritize  their  risk  reduction  efforts.  The 
resulting  PHA's  and  hazard  lists  effectively  define  and  characterize  vessel  hazards.  This 
presentation  may  be  ordered  by  vessel  class,  cost,  severity,  or  some  other  parameter  deemed 
important  by  management.  The  important  result  is  that  the  database  approach  PHA  provides  the 
foundation  and  background  necessary  for  an  analyst  to  quickly  analyze  a  particular  hazard  and 
recommend  effective  controls,  thus  saving  the  Coast  Guard  time  and  money. 
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APPENDIX  A 


Coast  Guard  Vessel  Hazard  Definition: 

Coast  Guard  Vessel  System 
Hazard  Groups 


This  appendix  contains  the  descriptions  of  the  Hazard  Groups  proposed  for  use  by  the 
Coast  Guard's  vessel  safety  organization.  Hazard  Groups  are  meant  to  provide  a 
convenient  way  to  coarsely  organize  vessel  hazards.  Grouping  improves  safety  analysis  of 
similar  items  and  broadens  the  application  of  controls  to  multiple  hazards  with  similar 
characteristics.  The  hazard  groupings  proposed  represent  a  combination  of  existing 
hazard  group  taxonomies  as  well  as  hazards  identified  in  the  Coast  Guard's  mishap 
database. 

The  name  of  the  hazard  group  is  given  followed  by  a  description  of  hazards  that  should  be 
included  under  the  given  title.  These  names  are  not  unique  and  the  user  of  these 
groupings  should  feel  at  liberty  to  modify  the  group  names,  descriptions,  and  even  the 
number  of  groups  to  meet  the  safety  needs  of  the  Coast  Guard.  One  suggestion  is  that 
safety  professionals  assign  hazards  identified  in  mishap  reports  to  the  hazard  groups 
provided.  This  will  eliminate  confusion  over  the  definition  of  hazard  groups  and  reduce 
the  reporting  burden  of  units  involved  in  mishaps. 


UNITED  STATES  COAST  GUARD  VESSEL  HAZARD  GROUPS 


GROUP 

DEFINITIOI' 

Annaments  and  \filitary 
Ejq)losives 

This  hazard  group  includes  all  military  armaments  such  as  firearms,  1 

cannon,  fiare  pistols,  and  ejq)losives  such  as  grenades,  TNT  and  plastic 
explosives.  TTiese  devices  are  intended,  by  their  design,  to  inflict 
damage  or  injury.  are  therefore  always  considered  a  hazard.  The 

hazards  in  this  group  may  result  in  either  damage  to  equipment  or  injury 
to  individuals. 

Bums 

Bums  represent  a  type  of  injury  to  personnel  resulting  fi'om  exposure  to 
a  heat  source.  The  result  of  this  type  of  hazard  is  damage  to  the  skin, 
internal  organs  or  eyes  as  a  result  of  the  heat  alone. 

Capsize 

This  hazard  is  unique  to  vessels  and  involves  the  permanent  or 
temporary  change  in  the  vessel's  attitude  in  the  water  fi’om  design 
parameters.  For  purposes  of  this  hazard  group  the  capsize  need  not 
be  complete  so  long  as  the  final  resting  aptitude  of  the  vessel 
exceeds  it's  design  conditions  to  the  point  where  the  mission  can  not 
be  carried  out.  A  capsize  hazard  is  also  considered  if  the  vessel 
proceeds  through  the  point  of  inverse  stability  and  returns  to  an 
upright  position,  i.e.,  performs  a  complete  roll,  if  the  change  in 
attitude  could  be  expected  to  either  cause  damage  or  injury  or 
exceeds  the  design  of  the  vessel. 

Collision  with  Object 

This  hazard  includes  all  unintentional  contact  by  the  vessel  with 
floating  or  fixed  objects  other  than  other  vessels  (see  Collision  with 
vessel)  or  the  sea  or  riverbed  (see  Grounding). 

Collision  with  Vessel 

This  hazard  includes  all  unintentional  contact  by  the  vessel  with 
another  vessel.  Since  Coast  Guard  vessels  are  involved  on  a  daily 
basis  with  boarding  and  other  evolutions  that  involve  intentional 
contact  between  vessels  the  basis  of  the  hazard  in  these  cases  is 
reflected  in  the  amount  of  control  exercised  or  available  during  the 
evolution. 

Contamination 

This  hazard  includes  all  instances  where  incompatible  substances  are 
mixed,  and  the  result  of  the  mixing  could  cause  system  degradation 
or  failure.  Contamination  is  primarily  a  system  hazard  as  personnel 
injuries  are  usually  more  appropriately  considered  as  toxic  hazards. 

A-1 


UNITED  STATES  COAST  GUARD  VESSEL  HAZARD  GROUPS 

(Continued) 


GROUP 

DEFINITION 

Electrical 

This  hazard  is  the  result  of  unintended  contact  with  sources  of 
artificial  or  natural  electricity.  The  electrical  hazard  is  a  result  on 
the  contact  with  a  live  circuit  that  could  result  in  either  damage  to 
equipment,  disruption  of  normal  equipment  function,  or  injury  to 
individuals.  An  electrical  hazard  is  determined  by  the  relationship 
between  the  amount  and  type  of  current  present  and  the  equipment 
or  individual  that  might  be  damaged.  Thus  for  example  a  very  low 
voltage  source  might  not  be  a  hazard  to  an  individual  but  would  be 
to  sensitive  electronic  equipment. 

Environmental 

Conditions 

Environmental  conditions  which  could  cause  damage  to  equipment 
or  injury  to  individuals  are  considered  a  hazard.  For  purposes  of 
discrimination  environmental  conditions  are  those  generally 
surrounding  the  equipment  or  individual.  The  normal  modes  of 
environmental  hazards  are  heat  and  cold,  excessive  or  insufficient 
humidity,  ice  (if  generalized  such  as  icing  of  the  topsides  of  a  vessel 
as  opposed  to  a  limited  area  of  ice  on  the  deck),  sea  state,  and  wind. 

Equipment  Failure 

Hazards  resulting  from  failure  of  equipment  to  perform  it's  intended 
function  properly  (for  mechanical  failures  of  components  see 
Structural  Failure). 

Ergonomic 

Ergonomic  hazards  are  associated  with  injuries  to  personnel 
sustained  as  a  result  of  inappropriate  body  motion  or  actions.  The 
primary  cause  of  the  injury  is  parts  of  the  body  working  against  itself 
and  exceeding  the  skeletal,  or  muscular  system  limits  of  the  body. 

Explosion 

Explosive  hazards  are  those  resulting  from  a  rapid  release  of  energy 
other  than  mechanical  energy  (see  Mechanical).  Hazards  in  this 
group  would  include  both  rapid  combustion  of  materials  and  sudden 
release  of  pressurized  equipment. 

Fire 

Fire  hazards  are  those  resulting  from  the  combustion  of  flammable 
materials.  Damage  of  injury  resulting  from  fire  hazards  is  usually 
associated  with  the  heat  generated  in  the  process  of  combustion. 
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(Continued) 


GROUP 

DEFINITION 

Flooding/Sinking 

Flooding  and  sinking  hazards  are  unique  to  vessels.  They  include  all 
hazards  that  would  result  enough  water  entering  the  vessel  to 
prevent  the  vessel  from  performing  it's  assigned  mission  or  in  the 
extreme  case  may  result  in  the  vessel  becoming  completely 
submerged. 

Grounding 

Grounding  are  a  unique  hazard  group  to  vessels  and  involve  all 
hazards  that  result  in  the  vessel  colliding  with  or  resting  on  the 
bottom,  where  such  grounding  is  unintentional  and  prevents  the 
vessel  from  performing  it's  assigned  mission. 

Impact  and  Shock 

This  hazard  group  involves  all  hazards  in  which  damage  or  injury 
could  be  cause  by  the  transfer  of  energy  from  on  object  to  another. 
The  source  of  the  energy  may  be  propulsive  or  it  may  be  the  result 
of  gravity. 

Leakage 

This  hazard  group  includes  all  hazards  that  would  allow  a  fluid 
breach  barrier  designed  to  contain  the  fluid.  This  would  include 
barriers  designed  to  keep  fluids  in,  e.g.,  tanks,  and  those  designed  to 
keep  fluids  out,  e.g.,  hull  plating. 

Loss  of  Power  or 

Control 

This  hazard  group  is  unique  to  vessels  includes  all  hazards  which 
reduce  or  eliminate  vessel  maneuvering.  The  most  notable  hazards 
in  this  group  are  those  related  to  the  loss  of  propulsion  and  the  loss 
of  steering  control. 

Mechanical 

This  hazard  group  includes  hazards  which  could  result  in  damage  or 
injury  as  a  result  of  unintentional  contact  with  properly  operating, 
mechanical  components.  The  damage  or  injury  results  from  the 
unintended  transfer  of  energy  from  the  mechanical  device  to  an 
individual  or  piece  of  equipment. 

Overboard 

This  hazard  is  unique  to  vessels  and  other  structures  operating  in  the 
water.  The  hazards  associated  primarily  result  in  personnel  injury 
that  may  include  injuries  to  the  body  as  a  result  of  the  fall  from  the 
vessel,  environmental  injury  as  a  result  of  exposure  to  cold  water,  or 
even  death  as  a  result  of  drowning. 

UNITED  STATES  COAST  GUARD  VESSEL  HAZARD  GROUPS 

(Continued) 


GROUP 

definition 

Radiation 

This  hazard  group  includes  all  non-thermal  hazards  (see  Bums,  and 
Temperature  Contact)  which  could  result  in  damage  or  injury  caused 
by  the  unintentional  transfer  of  electromagnetic,  ionizing,  or  light 
(Ultraviolet  and  Laser)  from  a  source  to  an  individual  or  piece  of 
equipment. 

Structural  Failure 

This  hazard  group  involves  all  failures  of  physical  stmctures  and  I 

assemblies  such  that  the  stmcture  no  longer  performs  its  function. 
Stmctural  failure  may  result  in  either  damage  or  injury. 

Temperature  Contact 

This  hazard  group  includes  hazards  which  could  result  in  damage  or 
injury  as  a  result  of  direct  contact  with  extremely  hot  or  cold 
components  or  stmctures.  (For  non-contact  hazards  see  Bums, 
Environmental,  or  Radiation).  | 

Toxicity 

This  hazard  group  is  primarily  concerned  with  personnel  injury  and 
consists  of  hazards  resulting  from  exposure  to  relatively  small 
amounts  of  a  substance  which  will  result  in  physiological  damage  or 
loss  of  function.  Included  in  toxicity  is  the  lack  of  oxygen  as  is 
found  in  voids. 

Vibration  and  Noise 

This  hazard  group  includes  hazards  which  could  result  in  damage  or 
injury  as  a  result  of  excessive  reciprocal  or  alternating  accelerations, 
i.e.,  vibration,  or  excessive  sound  pressure,  i.e.,  noise. 
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APPENDIX  B 


Coast  Guard  Vessel  Hazard  Definition: 

Coast  Guard  Vessel  System 
Hazard  Listing 


This  appendix  contains  a  rather  lengthy  listing  of  vessel  hazards,  organized  by  mishap 
number.  The  mishap  number  corresponds  to  mishaps  contained  in  the  LERAM  Project 
database.  The  LERAM  Project  database  is  an  enhanced  version  of  the  Coast  Guard's 
Mishap  Reporting  System  (MISREPS)  database  for  the  time  period  FY1989  through  and 
including  FY1992. 

For  each  mishap  number,  up  to  three  hazard  groups  are  cited  that  correspond  to  hazards 
identified  by  s^ety  professional  in  the  analysis  of  that  mishap.  In  addition,  up  to  six 
hazards  associated  with  the  mishap,  and  fitting  one  of  the  three  hazard  groups,  are  briefly 
described.  For  more  detailed  descriptions  of  the  hazards,  one  is  encouraged  to  examine 
the  Preliminary  Hazard  Analysis  (PHA)  listing  provided  in  Appendix  D.  Where  possible, 
an  effect  of  the  hazards  is  presented  in  the  final  column. 

This  hazard  listing  serves  as  the  foundation  for  the  Preliminary  Hazard  Analysis  and 
crudely  illustrates  the  multidimensional  aspect  of  mishaps.  As  mishap  reports  are  designed 
to  provide  a  description  of  the  mishap,  one  must  expend  considerable  effort  to  analyze 
these  reports  to  identify  the  root  causes  and  hazards  associated  with  the  mishap.  This 
"extra  effort"  is  paramount  to  a  preventative  safety  program,  for  without  knowledge  of 
vessel  hazards,  one  can  do  little  to  prevent  those  hazards  from  manifesting  into  mishaps. 

This  hazard  listing  presented  in  this  appendix  is  also  available  in  EXCEL  4.0  for  DOS 
computers. 
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wave  action 

conductive 

material-water 

radiation-arc 
from  welding 

loading 

operations 

■5 

o 

gasket  blew 

e 

IC 

a> 

IC 

toxic  material- 
antifreeze 

GENERIC  HAZARD  GRbilPS 

n 

3 

O 

o: 

o 

Fire 

GROUP  2 

Impact/Shock 

Environment 

Impact/Shock 

Impact/Shock 

Bums 

tL 

3 

S 

o 

Environment 

Electrical 

Radiation 

Impact/Shock 

Structural  Failure 

Structural  Failure 

Fire 

Fire 

Contamination 

MISHAP 

NUMBER 

3 

(O 

CO 

co 

S 

o> 

CO 

8 

o> 

CM 

0> 

B-10 


Coast  Guard  Vessel  System  Hazard  Listing. 
(Continued) 


B-11 


Impact/Shock  I  ladder  ^11  I  Injury  (unknown) 


Coast  Guard  Vessel  System  Hazard  Listing. 
(Continued) 


u. 

iu 

lU 

Injury  (forehead) 

Injury  (respiratory) 

Injury  (hand) 

Injury  (leg) 

Injury  (leg) 

Injury  (hand) 

Injury  (cheek) 

Injury  (hand) 

Unknown 

IDEKTIFIED  HAZARDS 

HAZARDS 

HAZARDS 

o 

K 

5 

X 

HAZARDS 

3 

u 

_ 

ceiling  fan 

HAZARDS 

falling  object 

1 

S 

c 

i 

i 

stripping  wire 
insulation 

1 

s 

1 

wet  deck 

vessel  motion 

deck  hatch 

% 

to 

1 

3 

o 

HAZARD! 

overhead  object 

E 

§ 

■5 

E 

C 

E 

IE 

knife 

wave  action 

wave  action 

crossbar  slid 
back 

sharp  edge 

■ 

L 

ill 

3  O.  tf> 

<0 

a. 

3 

s 

o 

i 

tt 

111 

z 

111 

o 

a. 

-.s:- 

o 

X 

o 

GROUPS 

1 

■§ 

ImpactfShock 

Environment 

Impact/Shock 

8 

w 

a 

E 

Mechanical 

GROUP  1 

Impact/Shock 

Fire 

Mechanical 

Impact/Shock 

Environment 

Impact/Shock 

Mechanical 

Impact/Shock 

Impact/Shock 

MISHAP 

NUMBER 

103 

104 

105 

106 

107 

108 

109 

110 

- 
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Coast  Guard  Vessel  System  Hazard  Listing. 
(Continued) 


i 

u. 

Ill 

Injury  (head) 

Injury  (hand) 

Damage  (prop,  shaft) 

Injury  (hand) 

None 

Injury  (hand) 

Injury  (hand) 

Injury  (heat  exhaustion) 

Unknown 

IDEHTinED  HAZARDS 

HAZARDS 

HAZARDS 

1 

lack  or  attention 
(to  helo's 
position) 

|ii 

Improper 

maintenance 

scraping-blade 

slipped 

towing  operation 

helicopter 

operations 

■ 

heat 

C 

o 

1 

k 

2 

o. 

.i 

HAZARDS 

wet  deck 

sharp  edge-razor 
blade 

submerged  object 

pinch  hazard 

helicopter  too 
close 

powersaw 

line  slipped 

Engine  Room 

blocked  vision 

GENERIC  HAZARD  GROUPS 

GROUPS 

GROUP  2 

Impact/Shock 

GROUP  1 

Impact/Shock 

Mechanical 

Collision  w/Object 

Impact/Shock 

Collision  w/Object 

Mechanical 

Impact/Shock 

Environment 

Impact/Shook 

1 

X 

NUMBER 

<0 

<o 

117 

118 

119 

120 

122 

123 

124 

B-13 


Coast  Guard  Vessel  System  Hazard  Listing. 
(Continued) 


u 

u. 

IL 

Ul 

Injury  (eye) 

Injury  (head) 

Injury  (harKi) 

Injury  (hand) 

c 

3 

3 

C 

Injury  (hand) 

Injury  (head) 

Injury  (head) 

Injury  (head) 

IDENTinED  HAZARDS 

HAZARDS 

HAZARDS 

HAZARDS 

handle  broke 

(fi 

to 

O 

1 

ladder 

exploding  object 

HAZARDS 

hitting  hard  object 
with  axe 

1 

o 

c 

1 

sharp  object¬ 
lifting  ball 

£ 

.g» 

1 

£ 

O 

la 

S  B 

carrying  object 

sharp  edge 

sharp  edge 

HAZARD 1 

lack  of  protective 
equipment 

overhead  object 

? 

? 

to 

£ 

TO 

•c 

V 

w 

E 

slippery  surface 

overhead  object 

sharp  edge 

J5 

hatch 

radar  mast  in 
lowered  position 

GENERIC  HAZARD  GROUPS 

GROUPS 

GROUP  2 

ji 

1 

V 

t 

2 

j 

i 

' 

' 

i 

o 

i 

S 

■T* 

A. 

>3  ■ 

S 

o 

Mechanical 

Impact/Shock 

structural  Failure 

Impact/Shock 

Impact/Shock 

Impact/Shock 

Impact/Shock 

Impact/Shock 

Impact/Shock 

MISHAP 

NUMBER 

126 

127 

128 

129 

130 

CM 

<n 

133 

134 

B-14 


Coast  Guard  Vessel  System  Hazard  Usting. 
(Continued) 


u 

w 

jkk 

Ik. 

til 

Injury  (knee) 

Injury  (groin) 

Injury  (back) 

Injury  (ankle) 

Injury  (back) 

Damage  (antenna) 

Injury  (foot) 

Injury  (hand) 

Injury  (foot) 

IDENTIFIED  HAZARDS 

HAZARDS 

HAZARDS 

HAZARDS 

CCRIVZVH 

3 

improper  body 
motion 

Improper  training 
procedure 

poor  footing 

>v 

I 

1.  c 

e  s 
.11 

line  handling 

relatively  high 
speed  around 
piers 

reIgnition  S 
reflash 

working  in 
confined  space 

vessel  motion 

boarding 

unsecured  object 

ice 

g 

improper  boardiriQ 

wake  created  by 
other  vessels 

flammable 

material-gasoline 

»2 

c 

o 

1 

1 

i 

SAR  operations 

ladder 

(descending) 

falling  object 

slippery  deck 

GENERIC  HAZARD  GROUPS 

GROUP) 

Environment 

a. 

o 

o 

ff 

o 

Loss  of  Power/ 
Control 

Bums 

Impact/Shock 

Ergonomic 

Overboard 

GROUP  1 

Overboard 

Impact/Shock 

.  . 

Fire 

Ergonomic 

Environment 

Coiiision  w/Vessel 

Impact/Shock 

Impact/Shock 

Environment 

MISHAP 

NUMBER 

135 

136 

137 

138 

139 

140 

141 

CM 

143 
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Coast  Guard  Vessel  System  Hazard  Listing. 
(Continued) 


i 

li. 

m 

Injury  (shoulder) 

Damage  (handheld  radio) 

Injury  (hand) 

Injury  (hand) 

Unkrrawn 

Injury  (knee) 

Injury  (head) 

Injury  (ankle) 

Damage  (near  txrw?) 

IDENTIRED  HAZARDS 

HAZARDS 

HAZARDS 

HAZARDS 

HAZARDS 

poor  equipment 
stowage 

vessel  motion 

HAZAR02 

Improper 

maintenance 

poor  footing 

sharp  edge 

loading 

operations 

high  speed 
operations 

near  other 

vessels 

HAZARD  1 

pinch  hazard 

hand  slipped 

e 

9) 

s  ^ 

5  is 

1  ^ 

^ - 

c 

ry 

1 

k 

2 

o. 

E 

sharp  edge 

wave  action 

other  vessel 
turned  sharply 

« ; 

.  a,':::- 

o 

s 

o 

i 

UJ 

::Z  . 

Ill 

o 

o 

o 

GROUP  2 

Impact/Shock 

Mechanical 

Environment 

GROUP  1 

“O 

1 

Impact/Shock 

Mechanical 

Impact/Shock 

Grounding 

Impact/Shock 

Mechanical 

Impact/Shock 

Collision  wAfessel 

MISHAR 

NUMBER 

144 

145 

146 

148 

149 

150 

152 

B-16 


Coast  Guard  Vessel  System  Hazard  Listing. 
(Continued) 


Impact/Shock  [fail  I  open  deck  hatch  I  [Unknown 


Coast  Guard  Vessel  System  Hazard  Listing. 
(Continued) 


B-18 


Collision  wA/essel  other  vessel  close! wave  action  Damage  (hull) 


Coast  Guard  Vessel  System  Hazard  Listing. 
(Continued) 


§ 

IL 

U. 

Itt 

Injury  (head) 

Damage  (unknown) 

Unknown 

Injury  (hand) 

Injury  (knee) 

Injury  (hand) 

Injury  (hand) 

Injury  (eye) 

Injury  (hand). 

IDENTIRED  HAZARDS 

HAZARDS 

HAZARDS 

1^1 

improper 

operation 

deck  obstruction 

E 

3 

C 

E 

3 

(D 

% 

E 

HAZARD Z 

high  temperature 

ladder 

(descending) 

t- 

S-  B 

S,'5 

I  S 

buoy  handling 

overhead  work 

ladder 

(descending) 

HAZARD1 

improper 

operation 

flames  near 
engine 

boom  retracted  all 
the  way 

S 

grinding  operation 

5  I  g 

=  15  [0 

i  1 

(0  iS  O 

pinch  hazard 

g 

1  ^ 

I  g 

II 

a 

GENERIC  HAZARD  GROUPS 

GROUPS 

GROUP  2 

Impact/Shock 

GROUP  1 

Impact/Shock 

Fire 

Impact/Shock 

Impact/Shock 

Mechanical 

Impact/Shock 

Impact/Shock 

Contamination 

Impact/Shock 

1 

III 

S 

Z 

<o 

r*- 

lO 

<0 

r«- 

178 

o> 

r**. 

I 
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Coast  Guard  Vessel  System  Hazard  Listing. 
(Continued) 


EFFECT 

Injury  (respiratory) 

Injury  (eye) 

injury  (back) 

Injury  (wrist) 

Injury  (ankle) 

Damage  (hanger  door) 

Damage  (prop  &  shall) 

Injury  (leg) 

Injury  (leg.  knee) 

IDENT1RED  HAZARDS 

HAZARDS 

HAZARDS 

HAZARD4 

HAZARDS 

fuel 

_ 

S 

f4 

s 

X 

high  pressure 
cylincjer 

improper  motion 

crush 

1 

HAZARD  1 

toxic  fumes— oil 
spill 

open  fuel  oil 
coalescer 

_ 1 

sharp  object- 
metal  bar 

object  on  deck- 
tripping  hazard 

athletics 

open  hanger  door 

submerged 
object-buoy  & 
anchor  system 

buoy 

maintenance 

to 

Si 

1 

GENERIC  HAZARD  GROUPS 

n 

o 

o 

GROUP  2 

Overboard 

Environment 

GROUP  1 

Toxicity 

Toxicity 

Impact/Shock 

Impact/Shock 

o 

E 

g 

UJ 

Structural  Failure 

Collisbn  w/Object 

Collision  w/Object 

Impact/Shock 

MISHAP 

NUMBER 

182 

183 

i 

tn 

CO 

186 

187 

188 

189 

190 
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Coast  Guard  Vessel  System  Hazard  Listing. 
(Continued) 


b 

Ul 

u. 

ii» 

m 

Injury  (electrocution) 

Damage  (hull):  Injury 
(unknovwi) 

Injury  (eye) 

C 

3 

Damage  (engine) 

Injury  (head) 

Injury  (back) 

Unknown 

None 

IDENTinEO  HAZARDS 

HAZARDS 

HAZARDS 

HAZARDS 

beach 

HAZARDS 

improper 

procedure-lack  ol 

protective 

equipment 

improper  body 
motion 

surf  zone 

vessel  mrjtion 

HAZARDS 

electrical  short  to 
lifeline 

flying  substance- 
dust 

improper 
procedure¬ 
leaving  personal 
items  on  deck 

.1 

1 

(0 

to 

1 

0) 

o 

'S 

B 

to 

£ 

to 

.2 

1 

lifeline  failure 

HAZARD  1 

120  vac  electrical 
power 

near  other  vessel 

I 

o 

c 

? 

s 

obstacle  on  deck 

■O 

B 

£ 

fO 

V 

c 

'o 

c 

L® _ _ _ 

vessel  motion 

1 

o 

c» 

c 

1 

1 

1 

o 

c» 

c 

1 

wave  action 

OENERIC  HAZARD  GROUPS 

A. 

o 

o 

Grounding 

Structural  Failure 

GROUPS 

Capsize 

Environment 

Impact/Shock 

GROUP  1 

s 

i 

UJ 

Collision  w/Vessel 

Contamination 

Impact/Shock 

Loss  of  Power/  Control 

Impact/Shock 

Impact/Shock 

1 

Overboard 

MISHAP 

NUMBER 

202 

203 

204 

205 

206 

207 

208 

209 

210 
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Coast  Guard  Vessel  System  Hazard  Listing. 
(Continued) 


ti 

lU 

IL 

U. 

m 

Damage  (line) 

Injury  (arm) 

Injury  (hand) 

Injury  (hand) 

Injury  (hand) 

Damage  (engine) 

None 

I 

3 

Unknown 

IDENTIFIED  HAZARDS 

HAZARDS 

HAZARDS 

HAZARD 4 

c 

o 

Z 

E 

C» 

C 

s 

HAZARD* 

C 

1 

c 

c 

1 

s 

o 

? 

3 

<0 

c 

3 

(Q 

E 

a 

a 

€ 

C 

p. 

slip  hazard 

g 

E 

1 

s 

Q. 

E 

HAZARDS 

line  parted 

pinch  point¬ 
spring  coils 

edge-door 

suspended  object 
moved 

boarding 

improper  loading 
of  vessel 

moving  parts- 
tuming  coupling 

spring-loaded  part 

1 

QENERIC  HAZARD  QROUPS 

n 

a. 

1 

o 

CROUP  2 

Environment 

■E 

1 

1 

Impact/Shock 

CROUPS 

Structural  Failure 

Mechanical 

Impact/Shock 

Impact/Shock 

Impact/Shock 

Capsize 

Mechanical 

Mechanical 

Impact/Shock 

MISHAP 

NUMBER 

(N 

212 

213 

lO 

216 

217 

218 

219 

220 
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Coast  Guard  Vessel  System  Hazard  Listing. 
(Continued) 
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Coast  Guard  Vessel  System  Hazard  Listing. 
(Continued) 


UL 

tu 

injury  (hand) 

Damage  (antenna) 

Injury  (hand) 

Injury  (eye) 

Damage  (prop) 

Injury  (hand) 

Damage  (prop) 

Unknown 

Damage  (antenna) 

IDENTIFIED  HAZARDS 

HAZARDS 

HAZARDS 

1 

■£ 

8 

swsi 

g> 

3 

is 

"S 

a> 

E 

a. 

‘3 

s 

entanglement 

hatch  improperty 
secured 

object  in  water- 
bridge  support 

wave  action 

gasoline  transfer 

mooring  operation 

hatch  Improperly 
secured 

hoist  operations 

’I" 

wind 

tidal  surge 

SAR  operations 

improper 

maintenance 

rocks 

edge-of  hatch 

9> 

iC 

helicopter 

operations 

GENERIC  HAZARD  GROUPS 

GROUPS 

GROUP  2 

Impact/Shock 

Impact/Shock 

Impact/Shock 

Loss  of  Power/ 
Control 

GROUP  1 

Environment 

Environment 

Environment 

Toxicity 

Grounding 

tmpact/Shock 

Grounding 

Fire 

Impact/Shock 

1  MISHAP 

lit 

£ 

3 

232 

233 

234 

235 

236 

237 

238 

239 

§ 
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Coast  Guard  Vessel  System  Hazard  Listing. 
(Continued) 


i 

iL. 

m 

Injury  (eye) 

Damage  (battery,  wiring) 

Injury  (ankle) 

Injury  (eye) 

Injury  (eye) 

Injury  (hand) 

Injury  (unknown) 

Unknown 

Injury  (groin) 

IDENTinED  HAZARDS 

HAZARDS 

HAZARDS 

loss  of  power 

a 

tc 

t 

''X  ' 

smoke 

1 

1 

ra 

£ 

3 

i 

improper 

procedure 

improper  personal 
equipment 

entanglement 

HAZARDS 

corrosion 

unsecured  object- 
-wires 

45 

airborne  material 

WBlding/dame 
cutting  operation 

moving  object- 
hatch 

ladder 

(descending) 

hoist  operations 

HAZARD  1 

maintenance 

operations 

improper 

maintenance 

obstruction  on 

deck 

toxic  material- 
battery  liquid 

maintenance 

operations 

edge  &  pinch 
point 

42 

helicopter 

operations 

object  on 
bulkhead 

GENERIC  HAZARD  GROUPS 

GROUPS 

Toxicity 

— 

GROUPS 

Contamination 

Temperature 

Impact/Shock 

Mechanical 

GROUPS 

Impact/Shock 

Stmctural  Failure 

Impact/Shock 

Toxicity 

Radiation 

Impact/Shock 

Impact/Shock 

Equipment  Failure 

Impact/Shock 

MISHAP 

NUMBER 

5 

CM 

CM 

CM 

CO 

CM 

? 

CM 

«n 

CM 

§ 

CM 

h- 

CM 

5 

CM 

o> 

CM 
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Coast  Guard  Vessel  System  Hazard  Listing. 
(Continued) 


i 

Ik 

lU 

Damage  (unknown 

Injury  (eye) 

injury  (hand) 

Damage  (engine) 

injury  (face);  Dam 
(ioss  of  power) 

injury  (eye) 

Injury  (eye) 

injury  (face) 

injury  (head) 

HAZARDS 

o 

1 

1 

1 

ii 

1 

ii 

o 

III 

C 

m 

III 

HAZARDS 

lack  of  protective 
equipment 

oii  seai  biew  out 

airborne  debns 

flying  object 

_ 

S. 

c 

WM 

i 

I 

>v 

1 

emergency 
engine  shutc 

moving  air 

to 

& 

2 

o. 

E 

emergency 
engine  shut< 

airborne 

substance-* 

maintenano 

operation 

airborne 

substance 

stored  enen 
spring 

g 

HAZARD  1 

& 

kC 

airtxsme  materia 

sharp  object 

floating  object 

hot  substance- 
overheated 
iubricating  oii 

1 

o 

o 

c 

c 

'C 

D 

overhead 

operation-brazi 

improper 

maintenance 

unsecured 

objects 

n 

3 

1 

tt 

O 

“S  g 

«0 

11 

3 

S 

0 

D 

or 

a. 

g 

1 

2 

3 

a 

li. 

i 

o: 

o 

Loss  of  F 
Control 

E 

3 

ts 

s 

S) 

Toxicity 

III 

z 

o 

a. 

3 

2 

C 

.2 

8 

'S 

Q 

c 

o 

"S 

8 

8 

8 

o 

Fire 

c 

E 

m 

c 

8 

1 

S. 

E 

c 

o 

<0 

1 

Bums 

C 

E 

ro 

c 

8 

S. 

E 

S. 

E 

1 

E 

1 

s 

z 

m 

s 

3 

Z 

250 

in 

CM 

252 

253 

255 

256 

258 

259 

09Z 
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Coast  Guard  Vessel  System  Hazard  lasting. 
(Continued) 


1 

it 

lU 

Injury  (hand) 

Damaoe  (engine) 

Injury  (leg) 

Injury  (shoulder) 

t 

\ 

\ 

5 

Injury  (hand) 

Injury  (head) 

Injury  (back) 

Injury  (hip) 

IDENTIFIED  HAZARDS 

HAZARDS 

HAZARDS 

a 

9 

'.X  ' 

carrying  object  in 
both  arms 

HAZARDS 

improper 

procedure 

c 

s 

1 

■5 

I 

I 

i 

» 

■ 

improper  ladder 
use 

HAZARDS 

edge 

deck  obstructkm 

1 

«0 

*5 

<0 

£ 

channel  entry 

line  handling 

sharp  object- 
safety  chain 
padeye 

improper  boarding 

o 

1 

stuck  valve 

rough  weather 

buoy 

maintenance 

lost  balance 

pinch  hazard 

wave  action 

ladder 

slippery  deck 

GENERIC  HAZARD  GROUPS 

n':' 

A. 

,3... 

O 

X 

>0  ■'■■■■ 

GROUPS 

Mechanical 

■  T*'-': 

A. 

.3  > 

S 

o 

Impact/Shock 

Environment 

Impact/Shock 

Impact/Shock 

Grounding 

Impact/Shock 

Impact/Shock 

Impact/Shock 

Impact/Shock 

MISHAP 

NUMBER 

261 

263 

265 

267 

269 

270 

273 

274 

276 
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Coast  Guard  Vessel  System  Hazard  Listing. 
(Continued) 


ti 

1U 

iL 

U. 

m 

Unknown 

Unknown 

Unknown 

Injury  (head) 

Injury  (hand) 

m 

1 

2: 

a 

c 

2 

a 

c 

Injury  (knee) 

Injury  (elbow) 

Injury  (hand) 

IDENTIFIED  HAZARDS 

HAZARDS 

HAZARDS 

HAZARDS 

n 

4S 

flammable 

material-Engine 

tagging 

hatch  improperly 
secured 

Improper  boarding 

smoke 

hard  object- 
concrete  sea  wall 

lack  of  oxygen 

ladder 

(descending) 

Improper  motion 

moving  object 

HAZARDS 

wave  action 

emergency 
engine  shutdown 

slippery  deck- 
soap 

training  (OBA) 

wave  action 

ii 

1 

: 

ships 

maneuvering 

slippery  surface- 
wet  hatch  rim 

maintenance 

GENERIC  HAZARD  GROUPS 

n 

fl. 

a 

o 

tc 

o 

«sr 

A. 

3 

S 

o 

Overboard 

Impact/Shock 

Impact/Shock 

Impact/Shock 

Impact/Shock 

Mechanical 

GROUPS 

Environment 

Loss  of  Power/  Control 

’E 

1 

Toxicity 

Environment 

Grounding 

Ergonomic 

Impact/Shock 

Structural  Failure 

1  MISHAP 

Ul 

f 

3 

Z 

277 

278 

279 

280 

281 

282 

283 

284 

S 

CM 
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Coast  Guard  Vessel  System  Hazard  Listing. 
(Continued) 


ti 

(0 

& 

Ui 

u. 

iL 

lil 

Injury  (head) 

Injury  (eye) 

Damage  (battery 

Damage  (prop) 

Injury  (back) 

Injury  (unknown) 

Damage  (prop,  st 
keg) 

Injury  (eye) 

Injury  (harxl) 

HAZARDS 

•o 

K 

a 

'X  ' 

10 

o 

X 

E  Cl 
o  C 

1 

10 

s 

X 

< 
X  ' 

.E  o 

I 

Ui 

K 

9 

HAZARDS 

trailer  loarting 
operations 

airtxxne  material 

1 

falling  object 

HAZARDS 

poor  footing 

wind 

battery  acid 

navigation  error 

improper  boarding 

grinding  dust 

i 

o 

1  £ 

«  !S 

§ 

C 

Ig 

worn  line 

f 

§  tf> 

s 

£ 

.  ,  H> 

Z  .s» 

£  O 

a 

£■ 

V 

a 

s 

ground 

& 

2 

Q. 

E 

a> 

I 

3 

c  o 
^  -5 

E 

I' 

5 

9 

X:y 

3:: 

O'-:; 

a-': 

o 

w 
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Injury  (hand) 

Injury  (hand) 
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Injury  (hand) 

Injury  (leg) 
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Damage  (unknown) 

Injury  (hand);  damage 
(shore  tie) 
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'S 
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tr 
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I 
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4 

£ 

1 

wet  deck 

mooring  lines 

HAZARD  1 

c 

T 

« 

s 

c 

1/ 

L 

L 

soldering  Iron 

swinging  object- 
buoy 

countenweight 

small  boat 

lowering/lifting 

operation 

1 

1 

j? 

JC 

o 

w 

>* 

s 

1 

open  deck  hatch 

vessel  motion 

GENERIC  HAZARD  GROUPS 

-n:'' 

3- 

o 

tc 

o 

Electrical 

S 

o 

Mechanical 

Impact/Shock 

Fire 

structural  Failure 

ft. 

3 

O 

o 

Impact/Shock 

Impact/Shock 

Impact/Shock 

Structural  Failure 

Structural  Failure 

Impact/Shock 

S 

3 

Impact/Shock 

Impact/Shock 

MISHAP 

NUMBER 

469 

471 

472 

473 

in 

r*". 

<D 

477 

CO 
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tk 

Ik 

Itt 

Unknown 

Damage  (hull,  pier) 

Injury  (hand) 

Damage  (prop) 

None 

injury  (knee) 

Injury  (hand) 

1 

E 

s 

S 

1 

t 

3 

HAZARDS 

IDENTinEO  HAZARDS 

HAZARDS 

HAZARDS 

8 

C 

k-  (0 

Q>  C 

S.  a> 

g 

small  boat  lifting 
gear 

open  deck  plates 

navigation  in 
restricted  waters 

mooring  operation 

£ 

S 

1 

i 

improper  boarding 

■ 

obstruction  on 
deck 

wave  action 

HAZARDS 

moonng 

operations 

navigation  in 
restricted  waters 

<0 

c 

o 

? 

K 

o 

OD 

C 

submerged  object 

wave  action 

wave  action 

42 

c» 

1 1 

%  ^ 

jO^  £  >* 
0.0^ 

CB  3  E 

if  ^ 

«S  (0  ra 

GENERIC  HAZARD  CROUPS 

CROUPS 

CROUP  2 

Impact/Shock 

Impact/Shock 

Flooding/Sinking 

CROUP  1 

Grounding 

Collision  w/Object 

Structural  Failure 

Collision  w/Object 

Environment 

Environment 

Impaot/Shock 

{ 

c 

■§ 

8 

8 

1 

E 

1 

2 

m 

£ 

2 

o> 

§ 

S 

1 

485 

1 

488 

1 
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Injury  (unknown) 

Damage  (lagging);  Injury 
(respiratory) 

Injury  (leg) 

Injury  (eyes) 

Injury  (hand) 

Injury  (hand) 

Damage  (antenna, 
superstructure,  paint) 

Injury  (back) 

Injury  (arm) 

IDENTIRED  HAZARDS 

HAZARDS 

HAZARDS 

HAZARDS 

HAZARDS 

splashing  materia 

falling  object 

HAZARDS 

open  scuttle 

oil  leak  on  engine 
exhaust  system 

trip  hazard 

open  fuel  valve 

hot  exhaust  pipe 

carrying  object 

surf  operations 

1 

£• 

£ 

a 

10 

vessel  motion 

HAZARD i 

flammable 

material-oil 

stepping  over  a 
buoy 

improper 

procedure 

reaching 

overhead 

sharp  edge 

wave  action 

1 

? 

1. 

wave  action 

a. 

3 

S 

o 

1 

■  ■■■ 

Ol 

O 

z 

o 

Toxicity 

2 

O 

Leakage 

Leakage 

Temperature 

Environment 

Environment 

111 

.z  ' 

111 

o 

GROUP 1 

8 

C 

i 

S. 

i 

B 

Li. 

Impact/Shock 

Toncfty 

Impact/Shock 

Impact/Shock 

impact/snock 

i 

B 

£ 

E 

mpact/Shock 

MISHAP 

NUMBER 

q- 

7) 

V 

CM 

a> 

493 

496 

1 

5 
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lb 

lb 

lU 

Unknown 

Damage  (turtle) 

Damage  (machine  gun) 

Damage  (hull) 

Injury  (eyes) 

Injury  (hands) 

Damage  (engine  housing 
and  mounts:  deck) 

Injury  (wrist) 

None 

IDENTIFIED  HAZARDS 

1 

HAZARD 4 

wind 

HAZARDS 

partial  extraction 
of  round 

strong  tidal 
cunents  and 

eddies 

% 

S. 

c  CO 
g| 

1  8 

X 

11 

til 

line  handling 

current 

1 

loss  of  propulsion 

surf  operations 

delayed  firing 

1 

w 

CB 

1 

i:t 

3 

O 

IE 

chipping  paint 

X 

ID 

J  ^ 

s-f  1 1 

.i  1 

vessel  motion 

manual  warping 
operation 

low  tide 

fire 

wave  action 

50  Cal.  machine 
gun 

navigation  in 
restricted  waters 

airtxjme 

materials-paint 

chips 

1  § 

c  O 
'c  10 

*E  "S 
■D  E 

wave  action 

mooring 

operations 

navigation  in 
restricted  waters 

GENERIC  HAZARD  GROUPS 

fl. 

a 

s 

o 

Leakage 

Environment 

GROUPS 

Loss  of  Power/ 
Control 

Impact/Shock 

Environment 

Toxicity 

Impact/Shock 

Environment 

GROUP  1 

Fire 

Environment 

Annaments 

Grounding 

Impact/Shock 

Temperature 

Structural  Failure 

Impact/Shock 

Grounding 

MISHAP 

NUMBER 

502 

503 

504 

505 

506 

507 

SOS 

60S 

510 
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IL 

IL 

Itt 

Injury  (hand) 

Injury  (elbow,  hip) 

Injury  (head) 

Injury  (knee) 

Injury  (ankle) 

Injury  (ankle) 

Injury  (neurological) 

Injury  (eye,  bee) 

Injury  (hand) 

IDENTIFIED  HAZARDS 

HAZARDS 

HAZARDS 

HAZARDS 

General  Quarters 
drill 

General  Quarters 
drill 

improper 

maintenance 

carrying  object 

ladder 

(descending) 

_ 

1 

C 

1 

11 

> 

5 

D 

2, 

inadequate 

ventilation 

airborne  material- 

' 

fire  drill 

HAZARD  1 

pinch  hazard 

ladder 

(ascending) 

£ 

material  handling 

trip  hazard 

a 

cleaning  solvent 

object  under 
pressure-tube  of 
silicon 

broken  glass 

GENERIC  HAZARD  GROUPS 

& 

sr 

s 

o 

GROUP  2 

Mechanical 

Impact/Shock 

GROUPS 

Impact/Shock 

Impact/Shock 

Impact/Shock 

Impact/Shock 

Impact/Shock 

Impact/Shock 

Toxicity 

Toxicity 

1 

1 

s 

£ 

. 

a. 

S  111 

li 

CN 

522 

523 

524 

525 

526 

527 

528 

o> 
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Armaments  weapon  weapons  loading 

discharged  operation 


Coast  Guard  Vessel  System  Hazard  Listing. 
(Continued) 


ti 

8! 

8i 

Injury  (eyes) 

S 

5 

C 

Ic 

o 

£ 

3 

C 

leg,  ribs) 

Injury  (leg) 

Injury  (head) 

Injury  (hand) 

Injury  (thumb) 

Injury  (head) 

Injury  (face) 

Injury  (hand) 

IDEHTIFIED  HAZARDU 

HAZARDS 

HAZARDS 

HAZARDS 

HAZARDS 

restraining  loose 
machinery 

c 

o 

1 

1 

o 

reservoir  filling 
operation 

improper 

procedure* 

walking 

opening  boxes 

open  deck  hatch 

vessel  motion 

working  in 

. 

material  handling 

at 

c 

1 

to 

£ 

V 

to 

E 

HAZARDS 

.1 

.o 

£ 

C 

.2 

s 

open  hatch 

razor  knife 

a 

wave  action 

material  handling 

overhead  object 

trip  hazard 

pinch  hazard 

OENERIC  HAZARD  GROUPS 

GROUP  S 

Leakage 

Environment 

GROUP  2 

Toxicity 

Impact/Shock 

Impact/Shock 

Environment 

GROUP  1 

impact/Snock 

i 

5 

t 

A 

C 

£ 

: 

i 

! 

i 

Mechanicai 

Impact/Shock 

Equipment  Faiiure 

Impact/Shrxk 

Mechanical 

Impact/Shook 

Impact/Shock 

1 

s 

£ 

S 

541 

542 

543 

544 

545 

546 

547 

548 

549 
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■H 

O 

m 
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u. 

Ill 

I 

fr 

i 

1 

c 

0) 

!? 

E 

s 

f 

CO 

£ 
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•o 

c 

CD 

£ 

3 

3 

S' 

8 

£ 

3 

o' 

c 

3 

0 

10 

3 

0 

£ 

42. 

3 

f 

1 

1 

1 

1 

E 

& 

1 

S 

1 

|»| 

1*1 

1 

P 

■0 

c 

ID 

£ 

1 

il|i 

1 

1  i 
f  i 

3  Q. 

■g 

1 

£ 

10 

0> 

c 

CP 

c 

0) 

1 

I 

s 

"V 

i  1 

u  ^ 

s 

•D 

c 

CD 

x; 

>. 

o 

3 

JQ 

E 

.a 

8 

I 

CD 

■8 

If 

CO  ^ 

s 

■g 

1 

1 

S| 

8  1 

C  .*= 

a>  s 
"E  S 

II 

CP 

Is 

t  w 

5  0 

I  £ 

Q 

i 

'S 

o 

S  .c 

E 

V 

-  ? 

Is 

a  ts 

•5  - 

1  s 

■s 

CD 

JZ 

£ 

O 

c 

Q. 

8 

•o 

CP 

c 

*0  s 
c  fi 

•5  € 

8 

0 

« 

E 

3 

9> 

C 

0. 

§ 

t 

i 

h 

I E 
» s 

8.S 

fl 

« 

Ip 

1 1 
.9  Q. 

■ffi  42 

7  v> 

B  1 
(0  >. 

c 

.S 

E 

s. 

1 

g 

III 

z 

111 

o 

0. 

3 

O 

z 

o 

■ 

JC 

1 

i 

S. 

E 

cv 

ft. 

3 

O 

Z 

o 

8 

1 

£ 

E 

£ 

3 

£ 

e 

3 

0 

B 

{ 

c 

0 

,(0 

1 

S 

c 

to 

£ 

S 

•E 

1 

CD 

i 

< 

ir- 

ft. 

3 

S 

o 

8 

1 

(0 

o. 

E 

CD 

C 

*0 

c 

3 

Q 

o 

8 

I 

S. 

E 

c 

0 

E 

c 

& 

'5 

c 

liJ 

.PC 

8 

I 

S. 

E 

V 

E 

c 

.s 

iS 

.PC 

1 

§ 

8 

E 

oc 

8 

I 

a 

E 

■E 

1 

0.  ^ 

*  z 

i 

lA 

i8 

h- 

§ 

g 
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% 

iu 

m 

Damage  (prop) 

Damage  (unknown) 

Injury  (hand) 

Injury  (back) 

Injury  (heat  exhaustion) 

Injury  (ankle) 

Injury  (knee) 

Injury  (internal) 

Injury  (hand) 

IDEHTinED  HAZARDS 

HAZARDS 

HAZARDS 

o 

HAZARDS 

pinch 

HAZARDS 

submerged  object 

mooring  operation 

Improper  stowage 

ladder 

(descerrding) 

HAZARD  1 

navigation  in 
restricted  waters 

buoy 

maintenance 

line  handling 

improper 
movement  while 
carrying  object 

hot  sculiery 

obstruction  on 

deck 

working  in 
confined  space 

working  in 
confined  space 

J2 

GENERIC  HAZARD  GROUPS 

■■-a.  - . 

3- 

O 

fC 

O 

GROUP  2 

Grounding 

GROUPS 

Collision  w/Object 

Collision  w/Object 

Impact/Shock 

o 

E 

o 

c 

o 

p 

UJ 

Environment 

Impact/Shock 

.a 

E 

o 

e 

UJ 

Ergonomic 

Impact/Shock 

<L 

§  s 
-  § 

»  i 

571 

573 

574 

575 

576 

577 

578 

579 

580 

B-58 


Coast  Guard  Vessel  System  Hazard  Listing. 
(Continued) 


i 

iL. 

tu 

None 

Injury  (hand) 

1 

t 

E 

s 

Injury  (knee) 

Injury  (ankle) 

Injury  (leg) 

Damage  (unknown) 

Injury  (head) 

Injury  (hand) 

IDENTIFIED  HAZARDS 

HAZARDS 

1 

HAZARDS 

_ 

improper  boarding 

!|i 

SAR  operations 

dishwasher  door 

navigation  in 
restricted  waters 

General  Quarters 
drill 

loose  materials 
on  deck 

material  handling 

material  handling 

HAZARD! 

navigation  in 
restricted  waters 

edge 

combat  training 
operations 

slippery  surface- 
wet  deck 

S 

door  combing 

high  volume  leak 
In  vessel 

overhead  object 

protruding  object¬ 
locking  wire 

QENERIC  HAZARD  GROUPS 

n 

& 

3 

S 

0 

a. 

3 

g 

o 

Environment 

GROUP  1 

Grounding 

Impact/Shock 

Collision  w/Vessei 

Impact/Shock 

Impact/Shock 

Impact/Shock 

Leakage 

Mechanical 

Impact/Shock 

MISHAP 

NUMBER 

582 

583 

584 

585 

§ 

588 

589 

590 
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U 

w 

u. 

It. 

tu 

I 

*3 

1 

i: 

■S 

f 

a 

£ 

■£. 

fl 

? 

(D 

£ 

«> 

>s 

0) 

I 

! 

£• 

I 

1 

tl 

t 

1 

'S' 

1 

f1 

I" 

’E* 

HAZARDS 

HAZARDS 

X 

p 

X 

lU 

a 

HAZARDS 

c 

o 

1 

1 

water  on 
electrical  device 

1 

HAZAR0  2 

line  handling 

improper 

maintenance 

engine  order 
telegraph 

oil  spill  operation 

O 

c 

1 

10 

£ 

>> 

.o 

•D 

1 

•c 

o 

S 

e 

1 

P 

•c 

o 

unsecured  object- 
•scuttle 

HAZARD  1 

welding/name 
cutting  operation 

pinch  hazard 

electrical  shock 

mooring 

operations 

9 

buoy 

maintenance 

.1 

O 

o 

c 

? 

•c 

c» 

vessel  motion 

1 

II 

r>''- 

-a.-y. 

O'-: 

O 

.Z;:; 

O 

M 

§ 

s 

o 

o 

GROUP  2 

Bums 

(0 

u. 

'c 

a 

'3 

S 

Environment 

Impact/Shock 

lU 

z 

o 

o 

c 

8 

% 

s 

o 

Impact/Shock 

Impact/Shock 

Electrical 

a. 

•5 

<0 

Toxicity 

Impact/Shock 

Impact/Shock 

Environment 

Impact/Shock 

1 

¥> 

z 

1 

591 

592 

594 

595 

596 

597 

598 

599 

009 

% 

z 
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t 

111 

ftL. 

iL 

Itt 

Injury  (hand) 

Injury  (back) 

Injury  (eye) 

Injury  (hand) 

Injury  (shoulder) 

Damage  (radar) 

Unknown 

Unknown 

Injury  (head) 

IDENTIFIED  HAZARDS 

Q 

HAZARDS 

HAZARD 4 

HAZARDS 

1 

1 

C 

HAZARD Z 

1 

t3 

O 

C 

X3 

C 

•c 

C9 

o 

CP 

c 

1 

poor 

design/placement 

_ 1 

e 

Q> 

■I  1 

II 

11 

s 

i  i 

1  ^ 

P 

11 

«2 

C 

o 

1 

HAZARD  1 

ladder 

(descending) 

Improper  hold 
entry 

c 

g 

ro 

& 

o 

c 

'•o 

c 

•c 

OD 

unsecured  object 
to  prop  hatch 
open 

overhead  object 

i 

'S 

o 

•o 

to 

1  o 

IS 

acetylene 

line  handling 

S' 

o 

0) 

E 

A 

3 

V> 

GENERIC  HAZARD  GROUPS 

GROUP  3 

& 

i 

O 

Fire 

Impact/Shock 

GROUP  1 

Impact/Shock 

Impact/Shock 

Impact/Shock 

Impact/Shock 

Impact/Shock 

Collision  w/Object 

Leakage 

Overboard 

Collision  w/Object 

a.  “ 

S  «u 

3  S 
z  i 

§ 

602 

603 

604 

605 

909 

607 

609 

610 
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ti 

w 

u. 

u. 

m 

Injury  (head) 

Injury  (hand) 

Unknown 

Injury  (eye) 

Damage  (shore  tie 
receptacle) 

Damage  (bullions) 

Damage  (prop) 

Injury  (hand) 

Injury  (wrist) 

IDENTIRED  HAZARDS 

HAZARDS 

HAZARDS 

HAZARDS 

HAZARDS 

strike 

improper 

procedure 

stining  operation 

shore  fie 

HAZARDS 

ladder 

(ascending) 

use  of  Impact 
driver  on 
throughbolt 

heavy  object 

epoxy  primer 

improper 

procedure 

.i 

painting 

operations 

HAZARD  1 

.E 

improper 

maintenance 

procedure 

falling  object 

painting 

operations 

unmooring 

operation 

boarding  vessel 
while  underway 

submerged 

object-piling 

1 

i 

C» 

E 

s. 

C9 

'S 

e- 

«  c 
^  8 

OENERIC  HAZARD  GROUPS 

>>■■■ 

A. 

3  ; 
O 
o: 
o 

'■:t4  ■' 

a. 

3  >: 

o 

tc 

o 

Toxicity 

Environment 

GROUP 1 

Impact/Shock 

Mechanical 

Impact/Shock 

Impact/Shock 

Impact/Shock 

Collision  w/Vessel 

f 

.1 

to 

S 

1 

i 

JE 

Impact/Shock 

MISHAP 

HUMBER 

(O 

N 

S 

•0 

(D 

tn 

to 

to 

£ 

CO 

o> 
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s 

IL 

III 


i  S 
^  3 
Si 


fi.  0) 

e  ^ 


s  s 

^  s 


■i  ? 

CL  -C 


|| 


E  3 
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^5  e 


^  1 
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& 

&! 

at 

None 

Injury  (hand) 

Injury  (head) 

Injury  (electrocution) 

Injury  (amt) 

Injury  (hand) 

Injury  (eyes) 

Injury  (foot) 

Injury  (hand) 

IDENTIFIED  HAZARDS 

HAZARDS 

HAZARDS 

HAZARDS 

emergency 
engine  shutdown 

working  In 
confined  spaces 

running  rigging 

«t 

engine  control 
Allure 

improper 

maintenance 

working  In 
confined  space 

sail  handling 

splashing  materia 

ladder 

(descending) 

HAZARDS 

moonng 

operations 

sharpening 

machete 

protruding  object 

electrical  shock 

untagged  hidden 
AC  cable 

working  aloft 

toxic  material- 
toluene 

<s 

material  handling 

GENERIC  HAZARD  GROUPS 

GROUP  S 

GROUP  2 

I 

c 

o 

y> 

1 

Impact/Shock 

GROUP  1 

Loss  of  Power/  Control 

Impact/Shock 

Mechanical 

Electrical 

Electrical 

Mechanical 

Toxicity 

Impact/Shock 

Impact/Shock 

MISHAP 

NUMBER 

641 

642 

643 

'T 

S 

645 

646 

647 

648 

649 
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EFFECT 

Injury  (shoulder) 

Injury  (back) 

Unknown 

Injury  (face) 

Injury  (hand) 

Injury  (unknown) 

Injury  (back) 

Damage  (deck) 

Injury  (arm) 

IDENT1REO  HAZARDS 

<6 

1 

HAZARDS 

HAZARD4 

HAZARDS 

1 

HAZARDS 

vessel  motion 

2 

i 

K 

Q 

a. 

.i 

1 

•D 

C 

5 

C 

!o 

HAZARD  1 

boarding 

operations 

a 

c 

1 

(0 

w 

•c 

E 

Cooking  Grease 

protruding  object 

"horseplay" 

boarding 

operation 

stepping  down  to 
forward  turtie  from 
superstructure 

V> 

i 

E 

c» 

c 

1 

o 

§ 

c 

E 

•c 

c» 

GENERIC  HAZARD  GROUPS 

y/ij-y 

'Za-y 

o 

■ta-y 

o 

GROUPS 

Environment 

Environment 

Impact/Shock 

GROUP 1 

Impact/Shock 

Ergonomic 

Fire 

Impact/Shock 

Impact/Shock 

8 

1 

S. 

E 

Impact/Shock 

Collision  wAfessel 

Mechanical 

A. 

S  UJ 

S  S 

li 

650 

s 

652 

653 

i 

655 

656 

657 

658 
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I 


i 

It. 

tu 

Injury  (shoulder) 

Unknown 

Unknown 

Injury  (back) 

injury  (hand) 

Injury  (head) 

injury  (eye) 

injury  (head) 

Unknown 

IDENTIFIED  HAZARDS 

HAZARDS 

HAZARDS 

^  1 
<0  ft 

E  >v  8. 

I  2  t 

wT  ®  o 

S  eI 

O  0)  0) 

1  i  S 
§ 

III 

0>  (O  o 

wake  of  other 
vessel 

improper 

maintenance 

c 

n 

E 

•B  g 

If 

HAZARD  2 

line  handling 

pier  fire 

improper  lilting 

buoy  handling 

sanding  dust 

navigating  in 
restricted  waters 

HAZARD t 

working  aloft 

engine  bilure 

fire  fighting 

buoy 

maintenance 

pinch  hazard 

protruding  object 

sanding 

operations 

1 

¥ 

Cl 

c 

‘o 

E 

1 

o. 

e 

3 

1 

1 

0> 

£ 

GENERIC  HAZARD  GROUPS 

GROUP  3 

GROUP  2 

Environment 

Toxicity 

Temperature 

{ 

c 

•i 

8 

GROUP  1 

impact/SnocK 

Loss  of  Power/  Control 

Coiiision  w/Vessei 

Ergonomic 

impact/Shock 

impact/Shock 

impact/Shock 

Mechanicai 

structural  Failure 

A.  ^ 

S  U1 

£  9 

ii 

o> 

lO 

<o 

i 

<N 

§ 

665 

§ 

B-67 


Coast  Guard  Vessel  System  Hazard  Listing. 
(Continued) 


ti 

Ui 

u. 

u. 

Ill 

Unknown 

None 

Injury  (hand) 

None 

I 

E 

8 

Injury  (hand) 

Injury  (knee) 

Injury  (eye) 

Injury  (rib) 

IDENTIFIED  HAZARDS 

HAZARDS 

HAZARDS 

HAZARD 4 

_ 1 

HAZARDS 

T3 

•D 

n 

c 

o 

Gb 

C 

improper 
procedure-safety 
glasses  removed 

HAZARD} 

s 

G 

§ 

o 

c 

c 

a 

vessel  motkxi 

Improper  boarding 

unmooring 

operation 

1 

I  i  E 

II  i 

1 

E 

a 

1 

x> 

? 

a 

•c 

o 

brow  impropedy 
secured 

HAZARDS 

1 

slippery  surface- 
fuel  on  deck 

door  not  secured 

JO 

navigation  In 
restricted  waters 

1 

S 

£ 

protruding  object- 
-davit 

.5 

a 

a 

o 

T? 

C 

'C 

c» 

wind 

GENERIC  HAZARD  GROUPS 

ft. 

3  . 
O 
tc 
o 

GROUP} 

Impact/Shrxk 

Environment 

ft.  .. 

3  •' 

O 
€£  : 
o 

Impact/Shock 

■s 

1 

Impact/Shock 

Overboard 

Grounding 

Impact/Shock 

Impact/Shock 

Impact/Shock 

Impact/Shock 

5  fi 

ii 

899 

670 

671 

672 

673 

675 

676 

677 

678 

B-68 


Coast  Guard  Vessel  System  Hazard  Listing. 
(Continued) 


& 

III 

IL 

lit 

Injuty  (leg) 

Damage  (unknown) 

Injury  (wrist) 

Damage  (cableway) 

Injury  (elbow) 

Injury  (knee) 

Damage  (accommodation 
ladder,  woodwork,  welds) 

Injury  (ankle) 

Injury  (foot) 

lOEHTIFIED  HAZARDS 

HAZARDS 

HAZARDS 

HAZARDS 

HAZARDS 

1^1 

S 

buoy 

maintenance 

improper 

maintenance 

C» 

C 

§ 

& 

e 

a 

E 

Improper 

procedure 

vessel  rrration 

■e 

i 

HAZAHD1 

open  deck  grate 

submerged  object 

lifting  object 

welding/llame 
cutting  operation 

CB 

C 

C 

to 

c 

w 

•c 

ID 

E 

improper  motion 

boarding  vessel 
while  underway 

C 

o 

1 

1 

§ 

CD 

C 

1 

ID 

£ 

To 

•c 

a> 

lo 

E 

GENERIC  HAZARD  GROUPS 

n 

a. 

a 

o 

« 

o 

Environment 

& 

a 

§ 

o 

Ergonomic 

GROUP  1 

Impact/Shock 

Collision  w/Object 

Ergonomic 

Fire 

Ergonomic 

Ergonomic 

I 

C 

■§ 

8 

Impact/Shock 

Impact/Shock 

MISHAP 

NUMBER 

679 

089 

681 

682 

683 

684 

685 

889 

689 

B-69 


Coast  Guard  Vessel  System  Hazard  Listing. 
(Continued) 


EFFECT 

Injury  (chest  muscle) 

Injury  (back) 

I 

E 

s 

Injury  (head) 

Injury  (wrist) 

Injury  (hand) 

Injury  (ear) 

Injury  (knee) 

Injury  (eyes) 

IDENTIRED  HAZARDS 

40 

i 

HAZARDS 

HAZARD 4 

HAZARD  3 

_ 1 

slip 

vessel  drifting 

HAZARD  Z 

i 

K 

e 

Q, 

E 

ladder 

(descending) 

navigation  in 
restricted  waters 

moving  through 
confined  spaces 

improperly 
secured  shoring 

C  » 

I? 

11 

? 

1 

1 

fe  t 

g  » 

i  1  § 

1  IS 

HAZARD! 

.? 

•o 

c 

(0 

£ 

15 

•c 

« 

E 

1 

£ 

O 

O 

c 

E 

1 

a 

SAR  operations 

overhead  object 

general 

emergency  drill 

sharp  edge- 
frame 

washdown  with 
fire  hose 

f 

■D 

C 

to 

JZ 

15 

•c 

w 

E 

s 

c 

£ 

si 

«=  C» 

li.  .E 

<  0) 

GENERIC  HAZARD  OTOUPS 

A. 

3':; 

O 

ft 

o 

■  <m' ■: 

§ 
a:  . 

o 

Toxicity 

GROUPS 

Ei^onomic 

Impact/Shock 

Grounding 

Impact/Shock 

Impact/Shock 

Impact/Shock 

Impact/Shock 

8 

£ 

(/) 

S. 

E 

Impact/Shock 

MISHAP 

NUM8ER 

069 

691 

693 

694 

695 

696 

697 

698 

B-70 


Coast  Guard  Vessel  System  Hazard  Listing. 
(Continued) 


i 

Ik 

m 

Injury  (elbow) 

Injury  (hand) 

Injury  (hand) 

Unknown 

Injury  (eyes) 

Injury  (back) 

S 

1 

1 

Injury  (hand) 

Injury  (head) 

IDENTIFIED  HAZARDS 

HAZARDS 

HAZARDS 

HAZARD 4 

line  handling 

packing  crate 
failure 

Improper 

maintenance 

underway  dnil 

Is 

!a 

o 

& 

<0 

.c 

<0 

CB 

C 

1 

to 

JZ 

75 

'C 

0} 

To 

E 

davit  repair 

painting  operation 

structural  dilute  - 
motor  mount 

HAZARD  1 

tnp  hazard-metal 
plates  stacked  on 
deck 

protruding  object- 
-pike  pole 

glass 

small  boat 

lowering/lifting 

operation 

1 

i£ 

,2  c 

1  '8. 

improper  motion 

1 

e 

0) 

E 

.o 

» 

ladder 

horseplay 

GENERIC  HAZARD  GROUPS 

n 

A. 

I 

o 

GROUP  2 

Impact/Shock 

Toxicity 

GROUP  1 

Impact/Snock 

Impaot/Shock 

Structural  Failure 

*a 

1 

1 

Impact/Shock 

Ergonomic 

Collision  w/Ot^ect 

Impact/Shock 

Impact/Shock 

A.  ^ 

7  lU 

ii 

701 

702 

703 

704 

705 

706 

707 

708 

709 

B-71 


Coast  Guard  Vessel  System  Hazard  Listing. 
(Continued) 


tk 

lU 

Injury  (eye) 

Injury  (head) 

Injury  (hand) 

Injury  (leg) 

Injury  (hand) 

Injury  (head) 

Injury  (hand) 

Injury  (head) 

Injury  (leg) 

IDEHTIFIED  HAZARDS 

HAZARDS 

HAZARD 4 

HAZARD  i 

chipping  hammer 

pinch  between 
vessel  &  buoy 

boarding  vessel 
while  underway 

HAZARD  2 

flying  material 

closed  hatch 

buoy 

maintenance 

protruding  object- 
-bracket 

horseplay 

banding  operation 

line  handling 

HAZARD  1 

not  wearing 
protective  glasses 

ladder 

(ascending) 

wave  action 

.2 

paint  removal 

t  X 

o  c 
c  u 

1  1 

1 1 
a  *r 

sharp  edge- 
banding  material 

trip  hazard 

line  handling 

w 

3 

O 

Dl 

O 

i 

a 

K 

111 

z 

111 

p 

n 

'  flu' 

■  3  ' 

O 

z 

o 

GROUP  2 

Environment 

Ergonomic 

£ 

CD 

Impact/Shock 

GROUP  1 

Impact/Shock 

Impact/Shock 

Impact/Shock 

Impact/Shock 

Toxicity 

Impact/Shock 

Mechanical 

Impact/Shock 

Impact/Shock 

& 

z 

Ul 

s 

3..-- 

710 

hw 

712 

713 

714 

715 

716 

718 

719 

B-72 


Coast  Guard  Vessel  System  Hazard  Listing. 
(Continued) 


i 

IL 

lU 

Injury  (head) 

Injury  (leg) 

Unknown 

Injury  (leg)  Damage 
(mast) 

Injury  (bums,  eye) 

Injury  (smoke);  damage 
(electrical  system) 

Unknown 

Unknown 

Injury  (back) 

lOENTIRED  HAZARDS 

HAZARDS 

HAZARDS 

m 

1 

smoke 

HAZARDS 

hose  rigging 

42 

submerged 

object-cable 

falling  object 

m 

fire 

bolstering  loaded 
weapon 

breakwall 

improper  lifting 

HAZARDS 

hose  nozzle 

cs 

c 

c 

<0 

£ 

w 

•c 

s 

<0 

E 

navigation  In 
restricted  waters 

overhead  object- 
bridge 

welding/name 
cutting  operation 

electrical  short 

unintentional 

discharge 

wave  action 

working  in 
confined  space 

GENERIC  HAZARD  GROUPS 

GROUP ) 

Toxicity 

GROUP  2 

Impact/Shock 

E 

3 

CD 

Fire 

Grounding 

GROUPS 

Impact/Shock 

8 

1 

S. 

E 

Loss  of  Power/  Control 

Collision  w/Object 

Electrical 

Electrical 

Armaments 

Environment 

Ergonomic 

MISHAP 

NUMBER 

720 

721 

722 

724 

725 

726 

727 

729 

730 

B-73 


Coast  Guard  Vessel  System  Hazard  Listing. 
(Continued) 


EFFECT 

Injury  (neck,  shoulder, 
back) 

Injury  (ribs) 

Injury  (hand) 

Damage  (quarter,  mb  rail) 

Injury  (unknown) 

$ 

2  S 

If 

II 

Injury  (hand) 

Damage  (prop) 

Damage  ( prop) 

IDENTIFIED  HAZARDS 

HAZARDS 

HAZARD  S 

■ 

HAZARDS 

HAZARDS 

11 

“  1 

11 

HAZARDS 

3 

working  in 
confined  space 

engine  control 
failure 

deck  load 
unsecured 

's 

g 

o 

c 

0) 

g 

K 

O 

o 

1 

HAZARD  1 

improper  lifting 

_ _ _ _ 1 

boarding  vessel 
while  underway 

falling  object- 
intake  manifold 

unmooring 

operation 

wave  action 

oil  line  mptured 

edge-hydr. 
cabinet  door 

1 

o 

Y 

p 

9) 

E 

X) 

o 

10 

submerged  object 

GENERIC  HAZARD  GROUPS 

A.':': 

3 

tt 

o 

Stmctural  Failure 

GROUPS 

Equipment  Failure 

Impact/Shock 

Fire 

GROUPS 

Ergonomic 

Impact/Shock 

Impact/Shock 

Collision  w/Vessel 

1 

Loss  of  Power/  Control 

Impact/Shock 

Collision  w/Object 

Collision  w/Object 

MISHAP 

NUMBER 

731 

732 

733 

734 

735 

736 

737 

738 

739 

B-74 


Coast  Guard  Vessel  System  Hazard  Listing. 
(Continued) 


Ik 

IL 

tit 

Injury  (fall) 

Injury  (elbow) 

Injury  (hand) 

Unknown 

Injury  (eye) 

Injury  (hand) 

Injury  (hand) 

Injury  (hand) 

Injury  (ear) 

IDENTIFIED  HAZARDS 

HAZARDS 

HAZARDS 

HAZARD  4 

HAZARDS 

material  handling 

preparing  food 

working  overhead 

HAZARD 2 

wet  deck 

ladder 

(descending) 

?  - 

ii 

1 

1 

1 

1 

poor  footing 

debris  -  rust 

c 

.Q 

E 

K 

o 

>v 

V 

ID 

O 

S 

exposed  starter 
gears 

welding  slag 

HAZARDS 

43 

S 

lost  balance 

ladder 

(descending) 

wire  bnjshing 

ro 

0) 

E 

i 

o 

f .? 

to  « 

edge-door 

'g 

£  g 

1  i 

1 S 

il 

C 

c 

il 

I  s 

II 

» 

GENERIC  HAZARD  GROUPS 

GROUP  3 

GROUP  2 

Temperature 

tmpact/Shock 

Mechanical 

GROUPS 

Impact/Shock 

Impact/Shock 

Impact/Shock 

Impact/Shock 

Impact/Shock 

Mechanical 

Impact/Shock 

Structural  Failure 

Impact/Shock 

MISHAP 

NUMBER 

741 

742 

743 

744 

to 

r*. 

747 

748 

749 
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Coast  Guard  Vessel  System  Hazard  Listing. 
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EFFECT 

Injury  (hand) 

Injury  (head) 

Injury  (leg,  back) 

Injury  (hand) 

Injury  (face) 

Injury  (back) 

Injury  (hand) 

Injury  (respiratory) 

Injury  (back) 

IDENTIFIED  HAZARDS 

HAZARDS 

HAZARDS 

HAZARDS 

HAZARDS 

wave  action 

HAZARD} 

material  handling 

weld  failed 

poor  footing 

improper 

maintenance 

improper 

procedure 

Improper  lifting 

■E 

g 

? 

e 

HAZARDS 

crushing 

vessel  motion 

« 

s 

pinch  hazard 

% 

(D 

1 

handling  buoy 

buoy  handling 

C 

.2 

E 

K 

O 

w 

1 

■ 

c 

f" 

1 

y 

GENERIC  HAZARD  GROUPS 

X0,  .. 

3 

O 

It 

o 

Environment 

GROUP} 

Impact/Shock 

GROUPS 

Impact/Shock 

Structural  Failure 

Impact/Shock 

Impact/Shock 

Impact/Shock 

o 

E 

1 

UJ 

Impact/Shock 

Toxicity 

.2 

E 

o 

g 

P 

lU 

MISHAP 

NUMBER 

R 

r««. 

in 

<N 

m 

S 

r«. 

in 

in 

h*. 

S 

P«- 

h- 

in 

h- 

R 
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Ik 

Ik 

Itt 

Damage  (engine) 

injury  (teeth) 

injury  (thumb) 

Unknown 

injury  (foot) 

Damage  (generator) 

Damage  (fouled  prop) 

Damage  (sponson) 

Unknown 

IDENTIFIED  HAZARDS 

HAZARDS 

HAZARDS 

HAZARDS 

moving  part 

HAZARD  2 

working  in 
confined  space 

improper 

procedure 

latch  fell 

line  In  water 

SAR  operations 

ladder 

(descending) 

HAZARD  1 

open  carburation 
system 

cs 

c 

c 

to 

£ 

(0 

E 

working  on 
operating  engine 

C 

o 

1 

i 

hook  slipped  out 
of  hatch  handle 

improper 

maintenance 

improper 

procedure 

engine  control 
Allure 

£ 

GENERIC  HAZARD  GROUPS 

GROUP  3 

<S» 

a. 

3 

S 

o 

Environment 

Collision  w/Objeot 

Equipment  Failure 

GROUP  1 

Fire 

impact/shock 

Mechanicai 

Overboard 

Impact/Shock 

Electrical 

Impact/Shock 

Collision  w/Vessel 

Impact/Shock 

MISHAP 

NUMBER 

759 

760 

761 

762 

763 

764 

765 

766 

767 

B-77 


Coast  Guard  Vessel  System  Hazard  Listing. 
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*- 

o 

w 

ik. 

ik 

iU 

Injury  (eyes) 

Injury  (face) 

Injury  (neck) 

Unknown 

UnkTKwn 

Injury  (leg) 

Injury  (hand) 

Unlcnown 

lOENTinED  HAZARDS 

HAZARDS 

HAZARDS 

HAZARD 4 

HAZARDS 

carrying  object 

HAZARD  2 

1 

•o 

? 

X) 

c 

•c 

CB 

ladder 

(descending) 

latch  failure 

navigation  in 
restricted  waters 

s 

exposed  cotter 
pin 

boarding  vessei 
while  underway 

HAZARD  1 

c 

.9 

E 

CB 

c 

'x> 

c 

'C 

o 

latch  slipped 

JS 

rack  latched  up 

wave  action 

open  deck  hatch 

cut 

navigation  in 
restricted  waters 

wave  action 

GENERIC  HAZARD  GROUPS 

■IL  ■> 

ay 

o 

•.O':.:' 

:yo  i 

■s 

1 

1 

GROUP  2 

Environment 

Flooding/Sinking 

GROUP 1 

Impact/Shock 

Impact/Shock 

Impact/Shock 

Impact/Shock 

Grounding 

Impact/Shock 

Impact/Shock 

Grounding 

Environment 

A.  ^ 

&  til 

S  s 

ii 

768 

769 

771 

ILL 

773 

774 

775 

776 

777 

B-78 


Coast  Guard  Vessel  System  Hazard  Listing. 
(Continued) 


& 

VI 

iL 

m 

Damage  (prop,  shaft) 

Injury  (ahkie) 

Damage  (prop) 

Damage  (unknown) 

Damage  (starter) 

Injury  (head) 

Injury  (hand,  arm) 

Damage  (cable  support) 

Injury  (back) 

D 

III 

|i| 

HAZARDS 

HAZARDS 

HAZARDS 

emergency 

breakage 

line  handling 

ill 

ladder 

(descending) 

at  sea 

replenishment 

operation 

fire  -  electrical 

1 

ungrounded  work 
light 

mooring  operation 

hose  connection 

HAZARD1 

navigation  in 
restricted  waters 

S 

submerged  object 

engine  control 
failure 

emergency 
engine  shutdown 

'S 

o 

? 

I 

c 

3 

m 

unmooring 

operations 

hot  water 

GENERIC  HAZARD  GROUPS 

GROUPS 

GROUP  2 

Loss  of  Power/ 
Control 

Equipment  Failure 

Loss  of  Power/ 
Control 

Electrical 

GROUP  1 

Grounding 

Impact/Shock 

Collision  w/Ob]ect 

Loss  of  Power/  Control 

Fire 

Impact/Shock 

Fire 

Impact/Shock 

Bums 

1 

¥> 

s 

NUMBER 

778 

779 

780 

781 

782 

783 

784 

785 

786 
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u 

u. 

iL 

u 

Injury  (back) 

Injury  (face) 

Injury  (hand) 

Injury  (Eyes) 

injury  (hand) 

Damage  (steering  gear) 

None 

Injury  (head,  back) 

Injury  (knee) 

IDENTIRED  HAZARDS 

HAZARDS 

HAZARDS 

HAZARDS 

HAZARD  3 

socket 

poor  footing 

wave  action 

S 

HAZARDS 

pneumatic 

wrench 

recently  welded 
surface 

no  eye  protection 

faiiing  object- 
hatch 

high  pressure 
hydraulic  system 

boarding  vessel 
while  underway 

wet  deck 

o 

c 

1 

HAZARD  1 

fell  on  deck 

pneumatic  tool 

welding/flame 
cutting  operation 

welding/llame 
cutting  operation 

scuttie  catch 
failed 

seais  faiied 

E 

1 

k 

o 

& 

E 

vessel  motion 

buoy 

maintenance 

GENERIC  HAZARD  GROUPS 

A. 

3 

O 

K 

O 

■  Cd''-'' 

ft. " 

1 

O 

Mechanical 

impact/Shock 

Structural  Failure 

ft. 

S 

o 

Impact/Shock 

Impact/Shock 

Temperature 

Radiation 

Impact/Shock 

Structural  Failure 

E 

1 

Impact/Shock 

Impact/Shock 

MISHAP 

NUMBER 

787 

788 

789 

790 

791 

792 

793 

794 

795 
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B-8 


I  Environment  impact/Shock  [vessel  motion  [unsecured  chair  [  [Injury  (head) 


Coast  Guard  Vessel  System  Hazard  Listing. 
(Continued) 


6 

W 

U. 

Hi 

Injury  (face);  damage 
(boathook) 

Injury  (arm) 

Injury  (hand) 

Injury  (head) 

Injury  (hand) 

Injury  (hand) 

Damage  (pier  structure) 

Damage  (battery  charger,  | 

1 

Injury  (head) 

IDEMTIRED  HAZARDS 

HAZARDS 

HAZARDS 

HAZARD 4 

HAZARDS 

working  with 

8 

i 

vessel  motion 

line  handling 

HAZARDS 

lifting  operations 

s 

z 

E 

unstable  footing 

strobe  bracket 

mooring  operation 

vessel  motion 

.1 

1 1 

HAZARD! 

buoy 

maintenance 

protruding  object- 
bracket 

wave  action 

overhead  object 

overboard  drill 

ftare 

improper  Ships 
Operations 

wave  action 

I 

£ 

"l 

■ 

GENERIC  HAZARD  GROUPS 

GROUPS 

Structural  Failure 

GROUPS 

Environment 

Environment 

Impact/Shock 

GROUP  1 

Impact/Shock 

Impact/Shock 

Impact/Shock 

Impact/Shock 

Impact/Shock 

Armaments 

Collision  w/Object 

Environment 

Mechanical 

Ul 

s 

3  . 
Z  . 

805 

806 

807 

809 

810 

812 

813 

814 

B-82 


Coast  Guard  Vessel  System  Hazard  Listing. 
(Continued) 
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6 

u 

u. 

u. 

U 

S' 

1 

.2. 

'E* 

Injury  C*<nee.  shoulder) 

V 

c 

(D 

Z 

3 

C 

Injury  (shoulder,  leg) 

Damage  (pump, 
equipment  lost) 

Damage  (r^dar  antenna, 
spray  shield) 

Injury  (ami) 

Injury  (faoe) 

ID 

£ 

3 

C 

IDENTIRED  HAZARDS 

HAZARDS 

HAZARDS 

HAZARDS 

leakagediesel 

fuel 

1 

surf  operation 

edge-chair 

g 

:'X 

towing  operation 

mast  fell 

vessel  motion 

surf  operations 

slip  hazard 

hatch  improperly 
secured 

HAZARD  1 

CB 

c 

1 

1 

wave  action 

mast  retainer 

broke 

slippery  surface- 
ice  on  deck 

wave  action 

wave  action 

loose  object  on 
deck 

wave  action 

cut 

GENERIC  HAZARD  GROUPS 

n 

ft. 

■  3: 

o 

It 

Q 

Capsize 

GROUP  2 

Environment 

Impact/Stiock 

Impact/Shock 

GROUPS 

Impact/Shock 

Impact/Shock 

Structural  Failure 

Impact/Shock 

Environment 

Environment 

Impact/Shock 

Environment 

Impact/Shock 

CL  ^ 

S  liJ 

-Z 

824 

825 

826 

827 

828 

829 

830 

831 

832 
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Coast  Guard  Vessel  System  Hazard  Listing. 
(Continued) 


IL 

ftL 

III 

Damage  (line  in  prop) 

Injury  (head) 

Injury  (wrist) 

Damage  (pier) 

Damage  (unknown) 

Injury  (leg) 

Injury  (head) 

Injury  (knee) 

Damage  (prop,  shaft) 

IDENT1HED  HAZARDS 

HAZARDS 

HAZARDS 

- 

HAZARDS 

HAZARDS 

exceeding 
operating  limits 

carrying  object 

hoist  operations 

material  handling 

material  handling 

HAZARDS 

submerged  line 

exposed  coder 
pin 

filing  object- 
dogging  lever 

mooting 

operations 

buoy  handiing 

poor  footing 

vessel  motion 

slippery  surface- 
icy  deck 

submerged 

object-line 

GENERIC  HAZARD  GROUPS 

GROUPS 

a. 

3 

O 

tc 

o 

Stnjctural  Faiiure 

Environment 

GROUPS 

Collision  w/ObJect 

Impact/Shock 

Impact/Shock 

Collision  w/Object 

Impact/Shock 

Impact/Shock 

Impact/Shock 

Impact/Shock 

Collision  w/Object 

a. 

?  Ul 

S  fi 
•>  ? 
z  i 

833 

834 

835 

836 

837 

839 

840 

841 

842 
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Coast  Guard  Vessel  System  Hazard  Listing. 
(Continued) 


Ul 

u. 

«L 

til 

Injury  (fatality) 

Damage  (unknown) 

Unknown 

Unknown 

Injury  (hand) 

D 

Injury  (hand) 

Unkrtown 

Injury  (unknown) 

IDENTIFIED  HAZARDS 

HAZARDS 

HAZARDS 

HAZARDS 

HAZARD  S 

vessel  motion 

HAZARD  2 

flooded  vessel 
being  towed 

vessels  in  close 
formation 

surf  operations 

closed  hatch 

towing  operation 

siip  hazard 

vessel  motion 

1 

trip  hazard 

HAZARD  1 

to 

c 

o 

E 

K 

O 

? 

1 

wave  action 

wave  action 

ladder 

3 

i 

0, 

line  handling 

slippery  surface- 
wet  pilings 

latch  failed 

ladder 

(descending) 

high  speed 
operation 

GENERIC  hazard  GROUPS 

A.' 

3. 

O 

It 

O 

GROUP  2 

■p 

1 

Environment 

Impact/Shock 

■  T*  ;■ 

A. 

.3 

o 

Of 

o 

Capsize 

Collision  w/Vessel 

Environment 

Impact/Shock 

Impact/Shock 

Impact/Shock 

Stnjctural  Failure 

Impact/Shock 

Impact/Shock 

MISHAP 

NUMBER 

843 

844 

845 

<0 

s 

847 

848 

849 

850 

851 

B-86 


Coast  Guard  Vessel  System  Hazard  Listing. 
(Continued) 


g 

ik 

IL 

lU 

1 

c 

3 

•o 

c 

a 
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3 

1 

c 

D 

1 

c 

D 

3 

£ 

«> 

O 

n 

E 
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•o 

c 

(D 

£ 

3 

1 

E 

s 

5“ 

I 

z 

0) 

? 
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s 

1 

c 

3 

O 

Q 

UJ 

1 

a 

O 

«r^ 

o 

z 

X 

Q 

.1 

& 

o 

QC 

2 

.1 

1 

•e 

3 

<0 

o 

c: 

®  § 

€  SS 

<0  P.. 

S  1 

M 

f  1 
■s  « 

11 

(0 

c 

o 

? 

& 

O 

tr 

3 

W 

CO 

c 

o 

S 

a 

o 

t: 

3 

(0 

1 

1 

to 

10 

E 

c» 

c 

•D 

C 

? 

g 

E 

a 

o 

8 

O 

_c 

c 

(Q 

£ 

C 

c 

o 

t5 

(Q 

c 

o 

1 

1 

i 

c 

o 

•c 

n 

c» 

c 

£ 

(0 

B 

o 

? 

Id* 

o 

a 

o 

1 

£ 

3 

(0 

O 

is 

ID 

E 

«= 

to 

£ 

g 

O 

O 

y 

K 

Ul 

z 

111 

o 

if 

gj?;;;: 

a. 

n 

g 

O 

8 

I 

a 

E 

V 

.ti 

a 

S 

C 

0) 

E 

c 

2 

'5 

ft. 

S 

o 

8 

i 

a 

E 

g> 

3 

(0 

u. 

1 

1 

3 

t? 

C 

0) 

E 

c 

g 

'5 

c 

111 

c 

1 

c 

2 

•5 

c 

ui 

{ 

c 

o 

<0 

s 

X 

8 

1 

a 

E 

'S' 

i 

c 

o 

'to 

a 

S 

a 

S 

E 

L. 

s 

z 

% 

s 

3 

Z 

CM 

m 

CO 

CO 

in 

to 

00 

§ 
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s 

§ 

i 

§ 
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Coast  Guard  Vessel  System  Hazard  Listing. 
(Continued) 


i 

u. 

tL 

tu 

Damage  (unknown) 

None 

Injury  (eye) 

Injury  (arm) 

Injury  (knee) 

Unkrxjwn 

1 

1 

1 

s 

C 

D 

Damage  (marker  &  bridle) 

IDENTIFIED  HAZARDS 

HAZARDS 

HAZARDS 

HAZARDS 

protruding  object 

HAZARDS 

lilting  chain 

premature  firing 

carrying  object 

safety  guard  rail 
missing 

<4 

s 

§ 

X 

navigation  in 
restricted  waters 

slippery  deck 

lifting  operations 

shell  casing 

ladder 

(descending) 

carrying  object 

s 

E 

& 

line  handling 

HAZARD  1 

night  operation 

buoy 

maintenance 

chain  stopper 

£ 

ladder 

(descending) 

line  in  water 

a> 

IC 

survey  operation 

GENERIC  HAZARD  GROUPS 

0.'  ' 
3 

O 

It 

o 

GROUP  2 

Impact/Shock 

Loss  of  Power/ 
Control 

'A. 

3 

S 

o 

Grounding 

■p 

1 

Impact/Shock 

Armaments 

Impact/Shock 

Impact/Shock 

Impact/Shock 

Fire 

Flooding/Sinking 

1 

1  NUMBER 

862 

864 

865 

866 

867 

868 

870 

871 
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Coast  Guard  Vessel  System  Hazard  Listing. 
(Continued) 


A.  ^ 

m 

if 

^  S  CO 

WmM 


B-89 


Impact/Shock  Environment  Ivessel  motion  I  flour  bin  door  I  I  |  Injury  (hand) 


Coast  Guard  Vessel  System  Hazard  Listing. 
(Continued) 


o 

Ul 

u. 

Vl 

III 

Damage  (screws) 

Damage  (deck  cover) 

Injury  (head) 

Unknown 

Unknown 

Injury  (hand) 

Injury  (eye) 

Injury  (knee) 

None 

IDEKTIFIED  HAZARDS 

HAZARD* 

HAZARDS 

HAZARD* 

HAZARD  3 

battery 

maintenance 

HAZARD  2 

falling  object- 
broken  roll  bar 

closed  hatch 

use  of  crowbar 

improper 
procedure-nof 
wearing  eye 
protection 

improper  clearing 
procedure 

Q 

submerged 
object-fishing  line 

wave  action 

sharp  comer 

ladder 

(ascending) 

improper 

maintenance 

lifting  strainer  with 
crowbar 

flying  object- 
particle  from 
battery 

vessel  motion 

magazine  in  rifle 

GENERIC  HAZARD  GROUPS 

3  ' 
O 
le  . 
o 

GROUP  2 

Environment 

Toxicity 

GROUP  1 

Collision  w/Object 

Structural  Failure 

Impact/Shock 

Impact/Shock 

Flooding/Sinking 

Impact/Shock 

8 

1 

S. 

E 

Grounding 

Armaments 

a. 

<  Ul 

::5  S  : 
■2  A  ■■ 

/S:! 

882 

883 

884 

886 

888 

889 

890 

891 

i 
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Coast  Guard  Vessel  System  Hazard  Listing. 
(Continued) 


a 

m 

Injury  (hand) 

Injury  (hand) 

Damage  (electrical  wiring) 

Damage  (engine) 

None 

Injury  (shoulder) 

Injury  (unknown);  damage 
(trim  tab,  transom, 
bulwark) 

Damage  (padeye) 

Damage  (shaft) 

IDENTIFIED  HAZARDS 

HAZARDS 

HAZARDS 

HAZARDS 

sharp  edge- 
broken  bowl 

HAZARD  2 

loaded  drawer 

fire 

towing  operation 

surf  operations 

fouled  safety  line 

improper  chain 
layout 

HAZARD  1 

vessel  motion 

sharp  edges- 
steel  tags 

short  circuit 

emergency 
engine  shutdown 

prop  wash- 
moved  vessel 

wave  action 

armaments 

training 

mooring 

operations 

surf  operations 

GENERIC  HAZARD  GROUPS 

ty 

a. 

3 

o 

o 

Loss  of  Power/ 
Control 

Ergonomic 

GROUP  2 

Electrical 

Equipment  Failure 

Impact/Shock 

GROUPS 

8 

I 

a 

E 

Impact/Shock 

Fire 

Fire 

Grounding 

Environment 

Armaments 

Stnjctural  Failure 

Grounding 

1 

-z 

NUMBER 

895 

896 

897 

898 

668 

006 

901 

902 

903 
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Coast  Guard  Vessel  System  Hazard  Listing. 
(Continued) 


EFFECT 

Injury  (hand) 

Injury  (unknown) 

Injury  (arm) 

None 

Unknown 

Injury  (leg) 

Unknown 

Injury  (ankle) 

Injury  (ankle) 

IDENTIFIED  HAZARDS 

HAZARDS 

HAZARDS 

HAZARDS 

SAR  operation 

HAZARD  3 

high  speed 
operations 

improper  txjarding 

HAZAR02 

winch  operations 

lack  of 

visibility/awarenes 
s-person  on 

other  side 

wet  deck 

unintentional 

discharge 

navigation  in 
restricted  waters 

1 

js 

£. 

U 

n 

2 

•£ 

s 

improper  txjarding 

obstruction  on 
deck 

vessel  motion 

HAZARD t 

■2 

to 

JZ 

u 

c 

a 

door  opened 

«2 

improper  clearing 
operation 

unmarked  shoal 

lifting  operation 

wave  action 

S 

support  strap 
broke 

GENERIC  HAZARD  GROUPS 

.a. 

o 

or 

o 

8 

§ 

Impact/Shock 

Impact/Shock 

Ergonomic 

Impact/Shock 

■■■ 

a.  x 

3 

o 

o 

Impact/Shock 

Impact/Shock 

Impact/Shock 

Armaments 

Grounding 

Structural  Failure 

Environment 

Impact/Shock 

Structural  Failure 

MISHAP 

NUMBER 

904 

905 

906 

907 

908 

606 

912 

913 
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Coast  Guard  Vessel  System  Hazard  Listing. 
(Continued) 


w 

iL. 

il. 

m 

Damage  (engine  lost) 

None 

Damage  (lower  unit  of 
motor) 

injury  (leg) 

Unknown 

injury  (head,  elbow) 

Injury  (back) 

Damage  (unkrKwn) 

Damage  (prop) 

IDENTIHED  HAZARDS 

o 

HAZARDS 

Hazard 4 

small  boat 

recovery 

operation 

HAZARD  3 

towing  operatbn 

keyring  on  beit 

1 

CD 

£ 

Zi 

s 

HAZARD} 

improperty 
secured  outtxjard 

working  in 
confined  space 

navigation  in 
restricted  waters 

knife-edge  of 
scuttie/hatch 

falling  object 

1 

1 

mooring  operation 

hit  pipe 

HAZARD  1 

wave  action 

eiectricai  short 

submerged 

breakwater 

ladder 

(descending) 

buoy 

maintenance 

towing  mast 
broke 

1 

g 

engine  control 
failure 

submerged 

object-dredge 

pipe 

GENERIC  HAZARD  GROUPS 

ft. : 
3 

O 

It 

o 

o 

E 

GROUP  2 

Environment 

8 

1 

UJ 

Impact/Shock 

Impact/Shock 

■ 

ft.  ' 
3 

O 

a: 

o 

Loss  of  Power/  Controi 

Bums 

Grounding 

impact/Shock 

Impact/Shock 

Structural  Failure 

Environment 

Loss  of  Power/  Control 

Collision  w/Object 

IDL' 

5 

1 

1  NUMBER 

926 

927 

928 

929 

930 

932 

933 

934 

935 

B-94 


Coast  Guard  Vessel  System  Hazard  Listing. 
(Continued) 


1 

ik 

tu 

Injury  (leg) 

Injury  (hand) 

Injury  (hand) 

Damage  (pier  mting) 

Unknown 

Injury  (hand) 

Unknown 

Injury  (knee) 

Injury  (fatal) 

IDENTinED  HAZARDS 

HAZARDS 

HAZARDS 

HAZARD 4 

rt 

strobe  light 
bracket 

unmooring 

operation 

vessel  motion 

£ 

maintenance  on 
operating  engine 

overboard 

emergency 

cieat  gave  way 
while  trying  to 
spring  from  pier 

line  handling 

windlass 

operation 

surf  operations 

deck  hatch  open 

improper  lookout 

HAZARD  1 

slippery  surface- 
oil  on  boots 

moving  part- 
alternator  pulley 

sharp  edge-light 
bracket 

Improper 

operation 

wave  action 

anchor  handling 

wave  action 

carrying  object- 
vision  obstructed 

navigation  in 
restricted  waters 

GENERIC  HAZARD  GROUPS 

3 

S 

o 

GROUP  2 

Environment 

■E 

1 

Environment 

GROUP  1 

Impact/Shock 

Mechanical 

Impact/Shock 

Stnjctural  Failure 

Environment 

Impaot/Shock 

Capsize 

Impact/Shock 

Collision  w/Vessei 

1 

in 

z 

K 

m 

s 

3 

Z 

937 

938 

939 

* 

942 

943 

944 

945 

947 

B-95 
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e 


E  0) 


ii 


s  2 


e  2 


I  ^ 


I? 

II 


& 

I  £ 


% 


& 

O  .c 
Q. 

E  P 
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Coast  Guard  Vessel  System  Hazard  Listing. 
(Continued) 


u. 

u. 

Itt 

Unknown 

Injury  (hand) 

Damage  (storage  box) 

Damage  (engine) 

Damage  (unknown) 

0) 

1 

1 

I 

E 

8 

Damage  (fouled  prop) 

Injury  (hand) 

IDENTinED  HAZARDS 

HAZARDS 

HAZARDS 

block 

pinch 

exceeding 
operation  limits 

line  handling 

«: 

*0 

C 

1 

1 

o 

c 

is 

s 

improper 

maintenance 

fouled  prop 

1 

i|l 

small  boat 

lowering/lifting 

operation 

Improper  clearing 
operation 

_ 

buoy  handling 

S  .  c 

(0  (0  s 

E  §  JS 

C  £  3 

E  fl>  (0 
w  E  c 

S> 

3  -- 
•■=  C 

JS  s 

l§ 
.1  i 

• 

. 

. 

line  in  water 

f. 

n 

■ 

■ 

« 

1 

HAZARD  1 

wave  action 

C 

o 

e 

& 

o 

o 

c 

to 

o 

£ 

ride 

buoy 

maintenance 

towing  operations 

e 

1 

•III 

III 

e 

11= 

1 

edge-knife-edge 
of  scuttle 

GENERIC  HAZARD  GROUPS 

GROUPS 

GROUP  2 

Impact/Shock 

•g 

1 

Collision  wWessel 

Fire 

Impact/Shock 

GROUPS 

Capsize 

Impact/Shock 

Armaments 

Capsize 

Structural  Failure 

Temperature 

E 

u. 

Mechanical 

Impact/Shock 

MISHAP 

NUMBER 

957 

696 

096 

961 

tN 

C96 

964 

965 

966 
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O  i> 
.  O  c  n 

I  ll 

"  11 


a  ^ 

S  I  1 


Q  ■■  —  .il. 
C  m  S 

»  e  G 


Jj  it> 

S  c  & 

'S.  3 

fill 

a.  £  ui  w 
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Coast  Guard  Vessel  System  Hazard  Listing. 
(Continued) 


Ul 

Ik 

Ik 

ttt 

Damage  (life  raft) 

to 

£ 

3 

Damage  (light  pole  on 
dock) 

Injury  (head) 

Injury  (leg) 

Damage  (cleat) 

Damage  (engine's  lower 
unit) 

8 

o 

z 

Damage  (prop,  shaft) 

IDENTIFIED  HAZARDS 

HAZARDS 

HAZARDS 

HAZARDS 

liferaft 

navigation  In 
restricted  waters 

HAZARDS 

hydrostatic 
release  device 

vessel  motion 

slip  hazard 

removing  slack  in 
line 

g 

E 

1 

c» 

navigation  in 
restricted  waters 

HAZARDS 

wave  action 

refueling 

operation 

mooring 

operations 

wave  action 

ladder 

(descending) 

line  handling 

i 

'S 

o 

■8 

P 

0) 

E 

n 

3 

V> 

navigation  In 
restricted  waters 

1 

'S 

o 

Y 

B 

a> 

E 

a 

3 

U) 

GENERIC  HAZARD  GROUPS 

GROUPS 

GROUP  2 

Equipment  Failure 

Impact/Shock 

IT- 

'A. 

3 

S 

o 

Environment 

Overboard 

Collision  w/ObJect 

Environment 

Impact/Shock 

Structural  Failure 

Collision  w/Object 

Grounding 

Collision  w/Object 

MISHAP 

NUMBER 

978 

979 

980 

981 

982 

983 

984 

986 

987 

B-99 


Coast  Guard  Vessel  System  Hazard  Listing. 
(Continued) 


o 

Ul 

il. 

lA. 

Ill 

Injury  (respiratory) 

Damage  (radar  support 
mounts) 

Injury  (back) 

Damage  (sponson) 

Unknown 

Injury  (head) 

None 

Injury  (elbow) 

Injury  (arm) 

IDENTIFIED  HAZARDS 

HAZARDS 

HAZARDS 

HAZARDS 

HAZARDS 

fire  lighting 

vessel  motion 

oil  on  deck 

s 

i 

■  X 

wind 

exceeding  design 
limits 

race  vessel  out  ot 

control 

boarding  vessel 
while  undeiway 

«5 

1 

ladder 

(descending) 

o 

X 

smoke 

wave  action 

ladder  missing 

monitoring  race 
activities 

wave  action 

vessel  motion 

wave  action 

S 

open  deck  hatch 

OENERIC  HAZARD  GROUPS 

GROUPS 

GROUPS 

Toxicity 

Impact/Shock 

Environment 

Environment 

TE 

1 

Structural  Failure 

A.  ■ 
3 

S 

o 

Environment 

Environment 

Impact/Shock 

Collision  w/Vessel 

i 

c 

o 

'v> 

s 

Impact/Shock 

Environment 

Impact/Shock 

Impact/Shock 

MISHAP 

NUMBER 

988 

989 

066 

992 

993 

994 

995 

996 

B-lOO 
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vessel  motion  navigation  In  I  Injury  (unknown) 


Coast  Guard  Vessel  System  Hazard  Listing. 
(Continued) 


t; 

HI 

iL. 

u. 

lil 

None 

Injury  (back) 

Damage  (unknown) 

Damage  (unknown) 

Damage  (engine,  lagging) 

Injury  (back) 

Damage  (floodlight) 

Injury  (anWe) 

Damage  (electrical 
connector) 

IDENTIFIED  HAZARDS 

to 

1 

HAZARDS 

HAZARDS 

oil  contamination 

high  speed 
operation 

HAZARDS 

|.S 

E  c 
a> 

o 

1 

1 

HAZARD  2 

ground-sand  bar 

engine  stalled 

oil  spray  on  hot 
exhaust 

vessel  seat 
design 

vessel  motion 

unmooring 

operation 

HAZARD  1 

small  boat 

lowering/lillino 

operation 

trip  hazard 

navigation  in 
restricted  waters 

mooring 

operations 

m 

6 

1 

eS 

o 

•c 

wave  action 

flammable 
material  In 
contact  with  light 

wave  action 

shore  tie 
connection 

Q. 

CROUPS 

1 

Environment 

o 

o 

1 

y 

ec 

GROUP  2 

z 

Ergonomic 

Impact/Shock 

Structural  Failure 

111 

Z'. 

UJ 

o 

CROUP  1 

<D 

a 

3 

% 

C 

J) 

8 

a 

i 

Q 

C 

B 

c 

o 

2 

D 

1 

c 

Q 

a 

§ 

a> 

c» 

S 

ID 

_l 

8 

0 

8 

S. 

i 

2? 

i. 

c 

I 

D 

s 

c 

s 

n 

s 

MISHAP 

NUMBER 

1 

1 

?  1 

D  e 

1  ! 

2 

N  < 

1  i 

•n 

1 

9- 

2 

o 
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B-103 


1024  Impact/Shock  sharp  edge-knife-  ladder  Injury  (leg) 

edge  of  ladder  (ascending) 


Coast  Guard  Vessel  System  Hazard  Listing. 
(Continued) 


B-104 


Impact/Shock  Environment  wave  action  vessel  motion  Injury  (eitxjw) 


Coast  Guard  Vessel  System  Hazard  Listing. 
(Continued) 


B-105 


Fire  I  improper  I  electrical  short  iDamage  (battery  box) 


Coast  Guard  Vessel  System  Hazard  Listing. 
(Continued) 
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li 
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E  ■£ 
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$  5 
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e 

a> 
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II 
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Coast  Guard  Vessel  System  Hazard  Listing. 
(Continued) 


Grounding  lack  of  visibility-  navigation  In  Damage  (unknown) 

nav.  lights  restricted  waters 


Coast  Guard  Vessel  System  Hazard  Listing. 
(Continued) 


B-108 


1077  Toxicity  fire  drill  OBA  without  impropef  Injury  (head) 

cannister  operation 


Coast  Guard  Vessel  System  Hazard  Listing. 
(Continued) 


B-109 


Collision  w/Object  submerged  object  navigation  in  Damage  (prop) 

restricted  waters 


Coast  Guard  Vessel  System  Hazard  Listing. 
(Continued) 


ff 

Si! 

Injury  (elbow) 

Injury  (ankle) 

Injury  (head.  bacK 
shoulder) 

Damage  (generator) 

Damage  (vessel) 

Injury  (shoulder) 

Damage  (lagging,  engine) 

Unknown 

Injury  (respiratory) 

IDENTIFIED  HAZARDS 

HAZARDS 

HAZARDS 

HAZARDS 

unmanned  vessel 

HAZARDS 

high  speed 
operations 

1  ^ 

1  g 

0)  0) 

HAZARD  2 

Inadequate  hold 
on  rail 

J? 

S 

C 

.Q 

1 

improper 

maintenance 

e 

IC 

HAZARD! 

ladder 

(descending) 

wave  action 

fell  from  bunk 

Generator  Stator 
Overheat 

improper 
maintenance 
(steering  linkage) 

■ 

oil  contamination 
of  lagging 

III 

=  F.  E? 

i  1  & 

10  £  O 

toxic  substance- 
chkxine 

«0 

a. 

3 

8 

O 

1 

111 

z 

111 

o 

flL'x 

3 

O 

z 

c 

Impact/Shock 

1  ^ 

(0  % 

GROUP  2 

Impact/Shock 

Fire 

Overboard 

Fire 

■V*  ■: 

A. 

3 

O 

Z 

o 

Impact/Shock 

Environment 

Impact/Shock 

Bums 

Loss  of  Power/  Control 

Impact/Shock 

Contamination 

Capsize 

Toxicity 

A. 

l| 

Oil  .1;  ■ 

6801 

1090 

1092 

1093 

1094 

1095 

h- 

s 

1098 

B-110 


Coast  Guard  Vessel  System  Hazard  Listing. 
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B-111 


1107  Mechanical  hoisting  operation|hydrau(ic  system  I  [Damage  (unknown) 


Coast  Guard  Vessel  System  Hazard  Listing. 
(Continued) 


B-112 


1116  I  Environment  I  Impact/Shock  I  vessel  motion  Ifall  from  top  rack  I  I  I  Injury  (backj 


Coast  Guard  Vessel  System  Hazard  Listing. 
(Continued) 


u 

IL 

ttt 

Injury  (arm) 

Injury  (hand) 

Injury  (hand) 

Injury  (back) 

Dannage  (hull) 

Damage  (engine  exhaust 
system) 

Injury  (head) 

Damage  (hull) 

Injury  (knee) 

IDENTIFIED  HAZARDS 

HAZARDS 

HAZARDS 

HAZARDS 

HAZARDS 

material  handling 

to 

c 

o 

2 

& 

o 

t 

3 

to 

HAZARDS 

sharp  object- 
metal  shelving 

obstruction 

material  handling 

£ 

"S 

? 

V 

E 

J3 

3 

(0 

1  0)  B 

PI 

o  E»  i 

« 1!  i 

.C  Id  u 

4 

« 1 

1 1 

buoy 

maintenance 

working  overhead 

HAZARD  1 

vessel  motion 

pinch  hazard 

slippery  surface- 
wet  deck 

1 

o 

CB 

c 

'T3 

S 

? 

a 

wave  action 

smoke 

1 

wave  action 

trip  hazard 

GENERIC  HAZARD  GROUPS 

a. 

a 

s 

o 

Fire 

Oclllsion  w/Object 

o. 

3 

O 

« 

o 

lm|3act/Shock 

Collision  w/Object 

Toxicity 

Impact/Shock 

GROUP  1 

Environment 

8 

i 

S. 

E 

Impact/Shock 

Impact/Shock 

Environment 

Temperature 

Impact/Shock 

Environment 

Impact/Shock 

K 

tu 

s 

3 

1117 

1118 

1119 

1120 

1121 

1122 

1123 

1124 

1125 

B-113 


Coast  Guard  Vessel  System  Hazard  Listing. 
(Continued) 


iL 

iL 

m 

Damage  (water;  loss  of 
power/control) 

Damage  (outboard  loswer 
units) 

Injury  (hand) 

Unimown 

Injury  (elbow) 

Damage  (pairrt) 

Injury  (arm) 

Damage  (fouled  prop) 

Unknown 

IDENTIHED  HAZARDS 

HAZARDS 

HAZARDS 

HAZARDS 

HAZARD) 

buoy  handling 

HAZARDS 

emergency 
engine  shutdown 

small  boat 

lowering/lifling 

operation 

line  handling 

sharp  edge- 

knifeedge 

combing 

winch  operations 

I 

i 

wave  action 

HAZARD  1 

hose  fitting 

hoisting  strap 
failure 

pinch  hazard 

engine  control 
failure 

ladder 

(descending) 

dredging 
equipment  adrift 

improper 

operation 

i 

o 

o» 

C 

1 

■ 

GENERIC  HAZARD  GROUPS 

GROUP  ) 

■ 

'  a,'-' 

8 

K 

O 

Loss  Of  Power/ 

Control 

Impact/Shock 

Loss  of  Power/ 
Control 

structural  Failure 

Collision  w/Object 

Environment 

ft. 

3 

g 

O 

0) 

C6 

S 

s 

Structural  Failure 

Impact/Shock 

Collision  w/Vessel 

Impact/Shock 

Collision  w/Object 

Impact/Shock 

Mechanical 

Loss  of  Power/  Control 

MISHAP 

NUMBER 

£> 

N 

h*. 

N 

00 

fM 

O) 

N 

B 

r5 

<N 

B 

S 

B-114 


Coast  Guard  Vessel  System  Hazard  Listing. 
(Continued) 


g 

Ik 

Ik 

III 

Injury  (arm) 

Injury  (back) 

Injury  (back) 

Injury  (leg) 

og 

E 

01 

5 
01 
s 

E 

6 

■i 

.1 

1 

r 

\ 

i 

! 

1 

fl 

£ 

3 

C 

Injury  (hand) 

Damage  (hull) 

Injury  (shoulder) 

IDENTIFIED  HAZARDS 

HAZARDS 

Q 

1 

Z 

:S>*i 

a> 

ID 

£ 

13 

IJ 

; 

HAZARDS 

C 

o 

”5 

E 

o 

c 

c 

n 

JZ 

1 

fl 

1 

L 

> 

high  time  -  steep 
brow 

protnjding  object- 
.grad  rail 

carrying  objects 

bolstering  loaded 
weapon 

c 

c 

1 

£ 

c 

c 

. 

» 

1 

B 

E 

u 

1,i 

I 

1  ^ 

S  o 

hatch  knife  edge 

.e 

E. 

O 

slip  hazard 

working  in 
confined  space 

wave  action 

iadder 

(descending) 

(0 

£ 

*o 

c 

D 

s 

IjH 

1 

s  E  S 

.III 

CL 

o 
.  Xo 
c 
to 
£ 

£ 

poor  footing 

vessel  motion 

•g 

Z3 

m  j 

&  I 

8.^ 

fl 

GENERIC  HAZARD  GROUPS 

GROUPS 

Ergonomic 

GROUP  2 

Impact/Shock 

Collision  w/ObJect 

Environment 

GROUPS 

Impact/Shock 

Environment 

Impact/Shock 

Armaments 

Loss  of  Power/  Control 

Impact/Shock 

Impact/Shock 

Impact/Shock 

Impact/Shock 

z 

III 

s 

Z 

1135 

1136 

1137 

1138 

1139 

1140 

1141 

CM 

1143 

B-115 
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B-116 


1153  |Overtx}ard  1  Impact/Shock  I  training  exercise  I  line  handling  I  line  in  water  iDarnage  (equipment 


Coast  Guard  Vessel  System  Hazard  Listing. 
(Continued) 


IL 

III 

None 

Damage  (unknown) 

Injury  (unknown) 

Injury  (electrocution) 

Unknown 

Injury  (head) 

Damage  (shaft) 

Damage  (engine  room) 

Injury  (hand) 

IDEHTIFIED  HAZARDS 

lo 

a 

HAZARDS 

spud  lifting 
operation 

C 

,o 

5 

6 
o 
o 
c 

'C 

8 

E 

ft 

winch  wedge  in 
cage  preventing 
spud  from 
lowering 

1 

HAZARD  2 

mooring  operation 

i 

1 

Q. 

£ 

O 

c 

5 

working  in 
confined  space 

improper 

maintenance 

pneumatic  toot 

HAZARD  1 

irfelme  stanchion 

s 

Q 

X> 

C» 

c 

'w 

s 

m 

0) 

CB 

C 

o 

? 

o 

OB 

c 

c 

•c 

OB 

electrical  shock 

navigation  In 
restricted  waters 

pressurized 
pneumatic  hose 
adrift 

navigation  in 
restricted  waters 

fire 

hand  caught  in 
chain 

GENERIC  HAZARD  GROUPS 

GROUPS 

Al 

CL 

3 

S. 

o 

■S 

1 

1 

Environment 

Fire 

GROUP  1 

Stmctural  Failure 

structural  Failure 

Mechanical 

Electrical 

Grounding 

Impact/Shock 

Grounding 

Explosion 

Impact/Shock 

1 

tc 

III 

2 

1154 

1155 

1156 

1157 

1158 

1159 

1160 

1161 

1162 

B-117 


Coast  Guard  Vessel  System  Hazard  Listing. 
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1 

IL 

U 

Injury  (tefl) 

None 

Damage  (paint,  hole) 

Damage  (hull) 

Damage  (seams  betweenj 

3 

C 

0 

1 

Damage  (unknown) 

Damage  (keel) 

Unkrxjwn 

None 

IDENTIFIED  HAZARDS 

HAZARDS 

HAZARDS 

HAZARDS 

HAZARDS 

IJ 

le  1 

\ 

£  i 

B 

) 

1 

1 

srxtwon  deck 

s 

X 

improper 

maintenartce 

line  handling 

wind 

navigation  in 
restricted  waters 

boarding  vessel 
while  underway 

vessel  motion 

towing  operation 

■  ■ 

Q  . 

1 

counterweights 

fell 

helicopter 

operations 

mooring 

operations 

ice  operations 

wave  action 

B  ^ 

w  t 

fs 

I 

» 

i 

0 

t 

• 

> 

navigation  in 
restricted  waters 

wave  action 

line  handling 

GENERIC  HAZARD  GROUPS 

n 

ft.'- 

8 

o 

GROUP  2 

Environment 

Environment 

Environment 

'if 

•ft.-  '■ 

3.. 

S 

P 

Impact/Shock 

I 

Collisbn  w/Object 

- 1 

Collision  w/Object 

Collision  w/Vessel 

Grounding 

Grounding 

1 

■E 

1 

■■■■'ft.' 

5 

1  NUMBER 

1163 

1164 

1165 

1166 

1167 

1168 

1169 

1170 

1171 

B-118 
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B-119 


1180  Equipment  Failure  Fire  smoke  anchor  windlass  Damage  (unknown) 

clutch 


Coast  Guard  Vessel  System  Hazard  Listing. 
(Continued) 


B-120 


Coast  Guard  Vessel  System  Hazard  Listing. 
(Continued) 


•• 

s 

Ik 

Ik 

Itt 

Injury  (hand) 

Injury  (hand) 

Injury  (knee) 

Damage  (deck  fitting) 

Damage  (heater) 

Unknown 

Injury  (thumb) 

Injury  (hand) 

Injury  (leg) 

IDENTIFIED  HAZARDS 

HAZARDS 

HAZARDS 

o 

HAZARDS 

improper 

maintenance 

S 

ladder 

(ascending) 

belt  pulley 

fire  drill 

boarding  vessel 
while  underway 

vessel  motion 

\ 

•g 

1 

O  _ 

•R  w 

B  S 

mooring  operation 

improper  boarding 

HAZARD  1 

edge-watertight 

hatch 

pinch  hazard 

ladder 

(descending) 

wave  action 

bridge  heater 

wave  action 

cut  skin 

i 

‘S 

o 

s° 

1  8 

1 

OENERIC  HAZARD  GROUPS 

n 

A. 

1 

o 

GROUP  2 

Environment 

Overboard 

Toxicity 

GROUP  1 

8 

u 

S. 

E 

Impact/Shock 

Impact/Shock 

Collision  w/Vessel 

Fire 

Environment 

Impact/Shock 

Impact/Shock 

Impact/Shock 

1  MISHAP 

NUMBER 

1190 

1191 

1192 

1193 

1194 

1195 

1196 

1197 

1198 

B-121 


Coast  Guard  Vessel  System  Hazard  Listing. 
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EFFECT 

Damage  (shore  tie 
connector  on  txiat) 

Injury  (hand) 

None 

Injury  ( lip,  tooth) 

Injury  (knee) 

Injury  (unknown) 

Injury  (knee,  ankle) 

Injury  (ankle) 

Injury  (head) 

HAZARDS 

HAZARDS 

) Hazards 

HAZARD  4 

lOENTIFIEI 

HAZARDS 

wave  action 

1 

X 

operating 
watertight  door 

line  handling 

vessel  motion 

? 

E 

E 

1 

J5 

HAZARD  1 

improper 

operation 

edge-metal 

compartment 

small  boat 

lowering/lilling 

operation 

operating 
watertight  door 

wave  action 

wave  action 

vessel  motion 

trip  hazard 

deck  hatch  safety 
latch 

^  '< 

■  fl. 

■  ■  ■  3 

o 

o 

a. 

0) 

.a 

& 

re 

O 

tic  HAZARD  OROU 

Environment 

.y 

E 

o 

s 

UJ 

Environment 

GENET 

GROUP 1 

Impact/Shock 

Impact/Shock 

■5 

1 

Impact/Shrxk 

Environment 

Overboard 

Impact/Shock 

Impact/Shock 

Impact/Shock 

MISHAP 

NUMBER 

1199 

1200 

1201 

1202 

1203 

1204 

1205 

1206 

1207 

B-122 
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& 

lU 

IL 

lU 

Injury  (rib) 

Damage  (pontoon) 

Injury  (ankle) 

Injury  (loot) 

Unknown 

Injury  (knee) 

Injury  (hand) 

Injury  (hand) 

Damage  (prop,  cutlass 
bearing)  - 

IDENTIHEO  HAZARDS 

HAZARDS 

— 

HAZARDS 

a 

material  handling 

unsecured  deck 
plate 

HAZARD  2 

ladder 

(descending) 

boarding  vessel 

li 

45 

8 

8 
c  » 

’ll 
i  8 

vessel  motion 

e 

0) 

c  "S 

I'S 

II 

1  ^ 

HAZARDS 

45 

sharp  edge- 
scupper  cover 
open 

boarding  vessel 
while  underway 

o 

c 

c 

(Q 

£ 

•c 

E 

•g 

(0  ^ 

tl 

sharp  moving 
object-fan  blade 

C 

o 

1 

1 

limestone  rock 
pile  underwater 

GENERIC  HAZARD  GROUPS 

GROUPS 

Collision  w/Object 

GROUP  2 

Grounding 

Impact/Shock 

GROUPS 

Impact/Shock 

Impact/Shock 

Impact/Shock 

Impact/Shock 

Stnjctural  Failure 

Impact/Shock 

Mechanical 

Environment 

Grounding 

MISHAP 

NUMBER 

1208 

1209 

1210 

1211 

1212 

1213 

1214 

1215 

1216 

B-123 


Coast  Guard  Vessel  System  Hazard  Listing. 
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Id 

II. 

11. 

tu 

Injury  (back) 

Injury  (head) 

Injury  (wrist) 

Injury  (eye) 

Injury  (head) 

Injury  (hand) 

"c 

D 

Injury  (unknown) 

Injury  (elbow) 

IDENTinED  HAZARDS 

HAZARDS 

HAZARDS 

HAZARDS 

HAZARDS 

use  of  crowbar 

sealing  can 

carrying  object 

g 

9 

X 

vessel  motion 

Improper 

maintenance 

paint  splashed 

edge-side  of  boat 

exceeding  design 
limits 

8 

& 

C 

fl 

•E  'g 

i  8 

a 

o 

X 

improper  lifting 

wave  action 

welding/riame 
cutting  operation 

painting 

operations 

hook-belt  loop 

material  handling 

wave  action 

hoisting  operation 

wet  ladder 

GENERIC  HAZARD  GROUPS 

a. : 
X  ' 

o 

o 

GROUP  2 

Impact/Shock 

Environment 

Environment 

GROUP  1 

Ergonomic 

Environment 

Bums 

Toxicity 

■p 

1 

Impact/Shock 

p 

1 

Impact/Shock 

Impact/Shock 

1 

::.ii 

i 

D'  ■ 

X. 

1217 

1218 

1219 

1220 

1222 

1223 

1224 

1225 

1226 

B-124 
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s 

Ik 

tu 

lit 

Damage  (engine) 

Injury  (eye) 

Injury  (foot) 

Injury  (head) 

Damage  (unknown) 

! 

E 

s 

Unknown 

Damage  (prop,  keg) 

Injury  (eyes) 

1 

1 

HAZARDS 

HAZARDS 

HAZARDS 

HAZARD) 

UV  radiation 

X3 

3 

«= 

CB 

C 

'c 

<0 

u 

? 

OD 

CB 

•c 

& 

s 

Q. 

E 

working  In 
confined  space 

boarding  vessel 
while  underway 

ladder 

(descending) 

e 

Q> 

11 

OB  -C 

11 

welding  slag 

HAZARDS 

underwater  object 

o 

c 

c 

(0 

£ 

15 

•c 

£ 

to 

E 

c 

o 

? 

& 

o 

o 

c 

w 

'o 

£ 

overhead  object 

navigation  in 
restricted  waters 

navigation  in 
restricted  waters 

42 

submerged  rocks 

g 

1  ^ 

1  ” 

2  -P 

ll 

GENERIC  HAZARD  GROUPS 

a. 

3 

s 

o 

a. 

3 

s 

o 

Impact/Shock 

Impact/Shook 

GROUP  1 

Collision  w/Object 

Toxicity 

Structural  Failure 

Impact/shock 

Collision  wA/essel 

Collision  w/Vessel 

Impact/Shock 

Grounding 

Radiation 

1 

1 

£ 

s 

3 

X 

1227 

1228 

a> 

CM 

CM 

1230 

1231 

1232 

1233 

1234 

1235 

B-125 
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t; 

w 

AJU 

iL 

iu 

1 

c 

D 

lIB 

1 

D 

w 

D 

1 

(knee) 

(foot) 

•r>J*jry  (hand) 

IDENTIFIED  HAZARDS 

HAZARDS  : 

HAZARDS 

HAZARDS 

HAZARDS 

HAZARDS 

engine  failure 

1 

c 

■s 

c 

1  8 
"O  to 
»  a 

1 

navigation  In 
restricted  waters 

HAZARD  1 

navigation  in 
restricted  waters 

steering  gear 
failure 

wave  action 

J5 

5 

€ 

=) 

“  JC 
£•  8 

tl 

c 

o 

5* 

o 

e- 

5  ^ 

(0  'O 

§ 

■o 

E  ^ 

E  E 

II 

ll 

il 

GENERIC  HAZARD  GROUPS 

n  : 
a. 

3 

O 

It 

.-O/: 

Collision  w/Vessel 

Grounding 

:  o  ■' 

o 

a: 

o 

•5  1 

IS 

c» 

c 

IS 

c 

W 

_c 

Li. 

'''ttu  . 

S 

o 

Grounding 

structural  Failure 

Environment 

Impact/Shock 

Impact/Shock 

Impact/Shock 

Impact/shock 

Impact/Shock 

1 

0 

i 

§ 

(0 

§ 

MISHAP 

NUMBER 

CM 

r) 

<N 

s 

N 

O) 

tn 

<N 

S 

N 

N 

? 

CN 

in 

CM 

s 

N 

T5  'lO/Z 
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i 

iL 

Itt 

injury  (knee) 

Injury  (head) 

Injury  (knee) 

Damage  (broken  boat- 
side  connector) 

Injury  (hand) 

Injury  (neck) 

Injury  (ankle) 

Injury  (head) 

Injury  (knee) 

IDENTIRED  HAZARDS 

HAZARDS 

HAZARDS 

HAZARD 4 

HAZARDS 

improper 

. 

9i  1 

tl 

'E  a> 

11 

Jacobs  ladder 

working  in 
confined  space 

SAR  operations 

1 

vessel  motion 

boarding  vessel 
while  underway 

brow  detached 
itself 

trip  hazard 

unmooring 

operation 

Joiner  door 

wave  action 

General  Quarters 
drill 

ladder 

(descending) 

wave  action 

GENERIC  HAZARD  GROUPS 

GROUP  3 

Impact/Shock 

GROUP  2 

Structural  Failure 

Impact/Shock 

Overboard 

GROUP  1 

Impact/Shock 

Impact/Shock 

8 

1 

a 

E 

Impact/Shock 

Impact/Shook 

Environment 

Impact/Shock 

Impact/Shock 

Environment 

A.  ^ 

ii 

z  i 

1247 

1248 

1249 

1250 

1251 

1253 

1254 

1256 

1259 

B-127 
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Impact/Shock  [  I  pinch  hazard  I  buoy  handling 


Coast  Guard  Vessel  System  Hazard  Listing. 
(Continued) 


i 

Damage  (unknown) 

Injury  (hand);  damage 
(hull) 

Unknown 

Damage  (unknown) 

C 

& 

(0 

£ 

s 

Damage  (shall) 

Damage  (unknown) 

Damage  (engine  mount) 

Injury  (head,  beck) 

Q 

Q 

III 

iiliiii 

Q 

HAZARDS 

HAZARDS 

HAZARDS 

<0 

<0 

<0 

Oft 

c 

s 

2 

ladder 

(ascending) 

E  g 

£  P  to 

111 

ili 
(0  (0  £ 

l|i 

navigation  in 
restricted  waters 

protruding  object- 
certificate  on  wall 

improperly 
secured  hatch 

e 

a> 

s| 

.1 B 

1o  -g 
•i’E 

ft 

c  £ 

11 
f  1 

£  O 

engine  stalled 
while  dewatering 

na>ngation  in 
restricted  waters 

HAZARD  1 

buoy 

maintenance 

trip  hazard-door 
jam 

crushing 

navigation  in 
restricted  waters 

SAR  operations 

SAR  operations 

improper  loading 
of  vessel 

wave  action 

trip  hazard 

GENERIC  HAZARD  GROUPS 

GROUP  S 

a. 

3 

g 

O 

CO 

c 

S 

1 

c 

Environment 

GROUP  1 

Grounding 

Impact/Shock 

Impact/Shock 

Collision  w/Vessel 

1 

c 

o 

a 

Structural  Failure 

Capsize 

Grounding 

Impact/Shock 

MISHAP 

NUMBER 

1270 

1271 

1272 

1273 

1275 

1276 

1277 

1278 

1279 

B-129 
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EFFECT 

Injury  (knee) 

Unknovsm 

Injury  (foot) 

Damage  (prop) 

Injury  (head) 

Injury  (knee) 

Injury  (back) 

Injury  (leg) 

Damage  (unknown) 

IDENTIFIED  HAZARDS 

HAZARDS 

HAZARDS 

HAZARDS 

HAZARDS 

1 

«  i 

E  « 

a 

i 

B, 

tew  line  cut 

HAZARD  2 

j? 

ladder 

(descending) 

_ 

1 

•o 

1 

x> 

!S 

towing  operation 

5 

1 

C. 

1 

HAZARD t 

vessel  motion 

4S 

o 

c 

c 

(Q 

c 

« 

•c 

TO 

E 

line  in  water 

S 

£ 

C 

t 

a 

1 

1 

ladder 

(descending) 

2 

? 

10 

c. 

To 

•c 

To 

E 

wave  action 

fuel  starvation 

GENERIC  HAZARD  GROUPS 

GROUPS 

GROUP  2 

Impact/Shock 

. 

A. 

'  3 

S 

o 

Impact/Shock 

Impact/Shock 

Impact/Shock 

Collision  w/Object 

1 

<0 

E 

Impact/Shock 

o 

6 

LU 

Environment 

Loss  of  Power/  Control 

1 

lil 

s 

3 

Z 

1280 

1281 

1282 

1283 

1284 

1286 

1288 

1289 

1290 
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§ 

lb 

lb 

til 

Injury  (back) 

Injury  (arm,  leg) 

Injury  (arm,  face) 

Injury  (back) 

Damage  (unknown) 

Damage  (prop,  shaft, 
stem  tube) 

Injury  (knee) 

Damage  (unknown) 

Injury  (head) 

IDENTIFIED  HAZARDS 

HAZARDS 

HAZARDS 

HAZARDS 

wet  shoes 

C02  discharge 

sudden  Jerk  of 
safety  harness 

■i  .1 

8  1 

1  8. 

3  O 

HAZARDS 

ladder 

(descending) 

improper 

maintenance 

boarding  vessel 
while  underway 

temporary 

platform 

line  handling 

fall 

deck  plate 
missing 

C02  cylinder 
valve 

working  over  the 
side 

navigation  In 
restricted  waters 

navigation  in 
restricted  waters 

poor  footing 

mooring 

operations 

open  deck  hatch 

GENERIC  HAZARD  GROUPS 

n 

flu 

a 

s 

o 

Temperature 

GROUP  2 

Impact/Shock 

Impact/Shock 

Grounding 

Collision  w/ObJect 

GROUP  1 

Impact/Shock 

Impact/Shock 

Structural  Failure 

Structural  Failure 

Grounding 

Collision  w/ObJect 

Impact/Shock 

Environment 

impact/Shock 

MISHAP 

NUMBER 

1291 

1292 

1293 

1294 

1295 

1296 

1297 

1298 

1300 
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Coast  Guard  Vessel  System  Hazard  Listing. 
(Continued) 


lU 

u. 

u. 

Ill 

Damage  (electrical  cable) 

Damage  (hull) 

Injury  (head) 

Injury  (ankle) 

Damage  (valve) 

Injury  (knee) 

Damage  (deck  fittings) 

Injury  (groin) 

Injury  (knee) 

IDEHTinED  HAZARDS 

HAZARDS 

HAZARD  $ 

HAZARDS 

HAZARD  S 

electrical 

mairrtenance 

line  in  water 

line  handling 

HAZARD  2 

working  in 
confined  space 

high  pressure 
water  hose 

ladder 

(descending) 

a  S 

I  -c 

II 

boarding  vessel 
while  underway 

temporary 

scalTold 

S 

HAZARD  1 

improper 

maintenance 

procedure 

failure  of  steering 
gear 

dewatering 

operation 

s2 

fire  drill 

use  of  hammer 

navigation  in 
restricted  waters 

working  over  the 
side 

open  deck  hatch 

OENEkiC  HAZARD  GROUPS 

GROUPS 

GROUP  2 

Fire 

Collision  w/Vessel 

Mechanical 

Impact/Shock 

■  T* 

h. 

.  D' 

O 

K 

O 

Electrical 

Loss  of  Power/  Control 

Impact/Shock 

Impact/Shock 

Impact/Shock 

Impact/Shock 

Collision  w/Vessel 

Structural  Failure 

Impact/Shock 

■NUMBER 

1301 

1302 

1304 

1305 

1306 

1308 

1309 

o 

1311 
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Coast  Guard  Vessel  System  Hazard  Listing. 
(Continued) 


iL. 

m 

Injury  (hand) 

Damage  (unknown) 

Unknown 

Injury  (hand) 

None 

Damage  (unknown) 

Injury  (head) 

Unknown 

Damage  (hull) 

IDENTinED  HAZARDS 

HAZARDS 

HAZARDS 

a 

hot  soup 

0) 

jO 

s 

c» 

c 

laundry  operation 

boarding  vessel 
while  underway 

1 

hazard  It 

galley  operation 

<0 

c 

o 

o 

£ 

o 

c 

5 

improper 

procedure 

■ 

material  handling 

c 

o 

1 

1 

§ 

1 

i-i-Wi;;: 

vessel  rtiotion 

wave  action 

small  boat 

lowering/lifting 

operation 

power  cloths 
press 

navigation  in 

0 

i 

9 

t 

1 

1 

t> 

{> 

submerged  object 

crowbar 

1 

floating  object  - 
plank 

GENERIC  HAZARD  GROUPS 

wa 

li 

o 

•g 

I 

GROUP  2 

Capsize 

Environment 

GROUPS 

Temperature 

Environment 

Equipment  Failure 

Temperature 

Grounding 

Coliision  w/ObJect 

Impact/Shook 

■E 

1 

1 

Collision  w/ObJect 

MISHAP 

NUMBER 

1312 

1313 

1314 

1315 

1316 

1318 

1319 

1320 

1321 
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ttl 

u. 

Uu 

lU 

c 

3 

•o 

c 

re 

£ 

3 

t£ 

re 

£ 

«0 

i 

a 

s 

re 

II 

f 

t 

re 

o 

re 

£ 

8 

o 

1 

t 

3 

f 

t 

3 

C 

3 

C 

I 

c 

S' 

3 

f 

1. 

3 

X : 
Q 

1 

U 

6 

o 

w 

8 

9 

X. 

? 

11 

1  i  1 

s  ^  1 

O  O  £ 

■  ^ 

a 

X 

9 

.x 

? 

E 

re 

•c 

re 

to 

C 

.S 

1 

#1 

1 

c 

o 

'V 

re 

1 

o 

1 

r>4 

X 

re  ^ 

C  Q 

9  E 
re  & 

e 

0) 

.E  1 
c  ^ 

2  ^ 

TO  ^ 

ll 

's  i 
ss 

re  £ 

■D  « 

Q.  U 

<0  re 

E  2 
|1 

s 

1 

8 

•D 

O 

c 

E 

1 

.i 

1 

• 

o 

£ 

E  .1 

i  E 

■e 

s 

£ 

£ 

O 

c 

a. 

¥ 

1 

re 

E 

£ 

3 

<0 

1 

"O 

3 

O. 

(0 

■ 

re 

Cft 

8 

§ 

•o 

£ 

Q. 

£ 

1 

i 

>% 

re 

re 

o 

(0 

Q.' 

3': 

8 

o 

i 

a 

IS 

S 

o 

A. 

3  ' 

O 

tt 

o 

JIC 

1 

a 

E 

04 

'0.  ' ' 

s 

x  . 
o 

"c 

1 

i 

I 

lii 

I 

UJ 

A. 

3 

O 

X  ' 

o 

? 

s 

1 

C 

P 

8 

i 

£ 

E 

1 

O 

i 

E 

(0 

s 

Cl 

c 

■o 

c 

3 

E 

O 

2 

1 

8 

I 

a 

E 

8 

£ 

w 

re 

o. 

E 

.E 

E 

lU 

“ 

i: 

x' 

ui 

s 

3.  :■ 

(N 

CM 

fO 

r> 

CN 

CO 

CN 

CO 

to 

CN 

CO 

CO 

CN 

CO 

o> 

CN 

CO 

1 
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g 

u. 

IL 

lU 

Injury  (head) 

Unknown 

Injury  (hand) 

Injury  (foot) 

Injury  (fatal) 

Injury  (eye) 

Damage  (prop) 

Injury  (head) 

Damage  (turbochargers) 

IDENTIFIED  HAZARDS 

HAZARDS 

HAZARDS 

|#| 

1*1 

8 

S. 

C  « 

s  1 
i  § 

material  handling 

winch  operation 

’S  e 

11 

HAZARD  2 

o 

c 

c 

(0 

x: 

« 

IS 

E 

1 

C 

(0 

& 

!c 

(0 

lifting  operations 

paint  remover 

improperly 
secured  hatch 

error  prone 
design 

HAZARDS 

overhead, 
protruding  object 

-CB - 

c 

1 

& 

s 

a. 

£ 

joiner  door 

o 

& 

o 

s 

*o 

'a 

buoy 

maintenance 

paint  removal 

submerged  object 

ladder 

(ascending) 

8 
^  g 

V  C 

li 

OENERIC  HAZARD  GROUPS 

GROUPS 

GROUP  2 

Structural  Failure 

GROUP  1 

Impact/Shock 

Overboard 

Impact/Shock 

Impact/Shock 

Impact/Shock 

Toxicity 

Collision  w/Object 

Impact/Shock 

Loss  of  Power/  Control 

A.  K 
?  lU 

i§ 

s  i 

1333 

1334 

1335 

1336 

1337 

1338 

1339 

1340 

1341 
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B-136 


Environment  Structural  Failure  Impact/Shock  mooring  lines  fueling  operation  buoy  Damage  (line);  injury 

maintenance  (unknown) 


Coast  Guard  Vessel  System  Hazard  Listing. 
(Continued) 


§ 

iU 

m 

Unknown 

1 

C 

D 

Damage  (unknown) 

Injury  (mouth) 

Injury  (eyes) 

Unknown 

Injury  (back) 

Damage  (unknown) 

Injury  (hand) 

IDEKTinED  HAZARDS 

HAZARDS 

HAZAI«)$ 

HAZARDS 

HAZARDS 

vessel  motion 

1 

X 

small  boat 

lowering/lifting 

operation 

engine  control 
failure 

<s 

paint  thinner 

line  handling 

slippery  surface- 
wet  deck 

e 

a> 

.s| 

11 

11 

c 

a 

c 

? 

1 

8 

S 

CB 

1 

■g 

J 

HAZARDS 

wave  action 

wave  action 

! 

donning 

protective 

clothing 

paint 

■ 

a 

S 

material  handling 

GENERIC  HAZARD  GROUPS 

n 

& 

3 

S 

o 

«« 

a. 

X 

E 

O 

Impact/Shock 

Environment 

Loss  of  Power/ 

5 

1 

_ 1 

Environment 

a. 

3 

E 

O 

Environment 

Overboard 

Collision  w/Object 

Impact/Shock 

Toxicity 

Impact/Shock 

Impact/Shock 

Coillsion  w/Object 

Impact/Shock 

MISHAP 

NUMBER 

1351 

1352 

1353 

1354 

1355 

1357 

1358 

1359 

1 

B-137 


Coast  Guard  Vessel  System  Hazard  Listing. 
(Continued) 


B-138 


Impact/Shock  iGeneral  Quarters  Iwater  tight  door  I  I  Injury  (head) 


APPENDIX  C 


Coast  Guard  Vessel  Hazard  Definition: 

Coast  Guard  Vessel  System 
Hazard  Hierarchy 


This  appendix  contains  a  listing  of  vessel  hazards  identified  in  this  study  ranked  by  hazard 
level,  hazard  group,  and  vessel  class.  For  the  hazard  level,  the  hazard  group  and  the 
vessel  class,  a  "probability"  is  cited  that  constitutes  the  number  of  occurrences  per 
reported  incidents  in  the  database.  The  database  used  (the  LERAM  Project  database) 
covers  a  four  year  time  period  from  FY1989  through  and  including  FY1992. 

Hazards  listed  under  the  "A"  and  "B"  hazard  levels  are  deemed  significant,  along  with  the 
"C"  and  "D"  level  hazards  having  probabilities  above  0.006.  The  listing  supports  other 
analysis  that  buoy  tenders,  patrol  boats,  and  MLB/MSB  are  some  of  the  most  hazardous 
platforms  the  Coast  Guard  operates. 


COAST  GUARD  VESSEL  SYSTEM  HAZARD  HIERARCHY 


HAZAKD 

LEVEL 

Prob. 

HAZARD  GROUP 

Prob. 

VESSEL 

CLASS 

A 

0.004 

Capsize 

0.001 

MLB 

Collision  wA^essel 

0.001 

SKB 

Flooding/Sinking 

0.001 

WLB 

Grounding 

0.001 

WLB 

Impact/Shock 

0.001 

WLIC 

Overboard 

0.001 

AUX 

MLB 

Structural  Failure 

0.001 

WLIC 

B 

0.009 

Capsize 

0.001 

MSB 

Collision  w/Object 

0.001 

UTB 

Collision  wA^essel 

0.001 

WPB 

Environment 

0.001 

WPB 

Fire 

0.001 

WMEC 

Impact/Shock 

0.002 

MSB 

WLB 

WLM 

Loss  of  Power/Control 

0.001 

MSB 

RHI 

Overboard 

0.002 

Rm 

WPB 

Structural  Failure 

0.001 

WLM 

Toxicity 

0.001 

WMEC 

C 

0.287 

Armaments 

0.002 

WMEC 

WPB 

Bums 

0.002 

WLR 

WMEC 

WPB 

Capsize 

0.003 

MLB 

MSB 

RHIB 

SKB 

Prob. 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.002 

0.001 
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COAST  GUARD  VESSEL  SYSTEM  HAZARD  HIERARCHY 

(Continued) 


HAZARD 

LEVEL  Prob. 


VESSEL 

HAZARD  GROUP _ Prob^ _ CLASS  Prob. 


Collision  w/Object  0.007 


Collision  wA^essel  0.003 


Contamination  0.002 


Electrical 


0.006 


Environment  0.039 


MLB 

0.001 

UTB 

0.001 

WLR 

0.002 

WMEC 

0.002 

WPB 

0.001 

WSES 

0.001 

WTGB 

0.001 

AUX 

0.001 

RHIB 

0.001 

SRB 

0.001 

WMEC 

0.001 

WPB 

0.001 

UNK 

0.001 

WLB 

0.001 

WMEC 

0.001 

MLB 

0.001 

WHEC 

0.001 

WLB 

0.001 

WLIC 

0.001 

WLR 

0.001 

WMEC 

0.002 

WPB 

0.001 

WMEC 

0.001 

MLB 

0.005 

MSB 

0.001 

RHI 

0.001 

RHIB 

0.007 

RHIL 

0.001 

RHIM 

0.001 

SKB 

0.001 

SRB 

0.001 

UTB 

0.003 

UTL 

0.001 

C-2 


HAZARD 

LEVEL 


COAST  GUARD  VESSEL  SYSTEM  HAZARD  HIERARCHY 

(Continued) 


VESSEL 

Prob^ _ HAZARD  GROUP  Prob. _ CLASS _ ProK 


WAGE 

0.001 

WHEC 

0.001 

WIX 

0.002 

WLB 

0.004 

WLIC 

0.001 

WLM 

0.001 

WMEC 

0.006 

WPB 

0.003 

WTGB 

0.001 

Equipment  Failure 

0.002 

SRB 

0.001 

WLB 

0.001 

WMEC 

0.001 

Ergonomic 

0.016 

ANB 

0.001 

MLB 

0.001 

RHIB 

0.001 

TANB 

0.001 

LINK 

0.001 

UTB 

0.002 

WIX 

0.001 

WLB 

0.003 

WLR 

0.001 

WMEC 

0.004 

WPB 

0.003 

Fire 

0.003 

UNK 

0.001 

WLB 

0.001 

WMEC 

0.001 

WSES 

0.001 

WTGB 

0.001 

Flooding/Sinking 

0.001 

SRB 

0.001 

WLIC 

0.001 

Grounding 

0.007 

MLB 

0.001 

RHIM 

0.001 

TANB 

0.001 
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COAST  GUARD  VESSEL  SYSTEM  HAZARD  HIERARCHY 

(Continued) 


HAZARD  VESSEL 

LEVEL _ Prob. _ HAZARD  GROUP _ Prob.  CLASS  Prob. 


UTB 

0.001 

UTM 

0.001 

WAGE 

0.001 

WLB 

0.001 

*■ 

WLR 

0.002 

WPB 

0.001 

WTGB 

0.001 

Impact/Shock 

0.143  ASB 

0.001 

BU 

0.001 

BUSL 

0.001 

MLB 

0.007 

MSB 

0.001 

PWB 

0.001 

RHI 

0.001 

RHTB 

0.006 

RHIL 

0.001 

RHIM 

0.002 

SKB 

0.001 

SRB 

0.002 

TANB 

0.001 

UNK 

0.001 

UTB 

0.014 

UTL 

0.002 

WAGE 

0.002 

WHEC 

0.007 

WIX 

0.004 

4 

WLB 

0.021 

WLIC 

0.004 

WLM 

0.005 

WLR 

0.005 

WMEC 

0.040 

WPB 

0.013 

WTGB 

0.001 

O 

1 

COAST  GUARD  VESSEL  SYSTEM  HAZARD  HIERARCHY 

(Continued) 


HAZARD 

LEVEL 

Prob. 

HAZARD  GROUP 

Prob. 

VESSEL 

CLASS 

WYTL 

Leakage 

0.005 

MLB 

RHIB 

SRB 

UTB 

WLB 

WLR 

WMEC 

WSES 

Loss  of  Power/Control  0.006  MLB 

RHB 

RHIM 

UTB 

WHEC 

WPB 

WSES 

WTGB 

Mechanical  0.009  RHIB 

RHIM 

SKB 

UNK 

WLB 

WLIC 

WMEC 

WPB 

WAGB 

WMEC 

WPB 

Overboard  0.005  MLB 

MSB 

RHIB 

RHIL 

SRB 


Prob. 

0.002 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.002 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 
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COAST  GUARD  VESSEL  SYSTEM  HAZARD  HIERARCHY 

(Continued) 


HAZARD 

LEVEL 


VESSEL 

Prob. _ HAZARD  GROUP _ Prob. _ CLASS  Prob. 


UTB 

0.001 

WMEC 

0.001 

WYTL 

0.001 

Radiation 

0.003 

ANB 

0.001 

MLB 

0.001 

WLM 

0.001 

WMEC 

0.001 

WSES 

0.001 

Structural  Failure 

0.010 

RHIB 

0.002 

UNK 

0.001 

UTB 

0.002 

UTL 

0.001 

WLB 

0.002 

WLM 

0.001 

WLR 

0.001 

WMEC 

0.002 

WPB 

0.001 

Temperature 

0.001 

WAGB 

0.001 

WLB 

0.001 

Toxicity 

0.012 

MLB 

0.001 

MSB 

0.001 

SRB 

0.001 

WHEC 

0.001 

WLB 

0.003 

WLM 

0.001 

WLR 

0.001 

WMEC 

0.003 

WPB 

0.002 

Armaments 

0.013 

RHIB 

0.001 

RfflL 

0.001 

TPSB 

0.001 

UTB 

0.002 
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COAST  GUARD  VESSEL  SYSTEM  HAZARD  HIERARCHY 

(Continued) 


HAZARD 

LEVEL _ Prob. 


HAZARD  GROUP _ Prob. 


Bums 


0.007 


Capsize 


0.008 


Collision  w/Object  0.039 


VESSEL 

CLASS  Prob. 


WLB 

0.001 

WMEC 

0.003 

WPB 

0.004 

WSES 

0.001 

UNK 

0.001 

UTB 

0.001 

WLB 

0.001 

WLM 

0.001 

WMEC 

0.002 

WPB 

0.001 

WTGB 

0.001 

WYTL 

0.001 

MLB 

0.003 

RHIL 

0.001 

RHIM 

0.001 

SKB 

0.001 

SKM 

0.001 

TANB 

0.001 

UTL 

0.001 

WP 

0.001 

WPB 

0.001 

ANB 

0.002 

MLB 

0.004 

MSB 

0.001 

PWB 

0.002 

RHIB 

0.007 

SKB 

0.001 

SRB 

0.001 

TANB 

0.002 

UNK 

0.002 

UTB 

0.008 

UTL 

0.003 

WLIC 

0.001 
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COAST  GUARD  VESSEL  SYSTEM  HAZARD  HIERARCHY 

(Continued) 


HAZARD 

LEVEL  Prob. 


HAZARD  GROUP  Prob. 


Collision  wA^essel  0.022 


Contamination  0.005 


Electrical 


0.009 


VESSEL 

CLASS  Prob. 


WLM 

0.002 

WMEC 

0.002 

WP 

0.001 

WPB 

0.003 

ANB 

0.001 

AUX 

0.001 

HB 

0.001 

MLB 

0.003 

MSB 

0.001 

PWB 

0.001 

Rm 

0.001 

RHIB 

0.003 

SKB 

0.001 

SRB 

0.001 

UNK 

0.001 

UTB 

0.007 

UTL 

0.001 

WHEC 

0.001 

WIX 

0.001 

WLM 

0.001 

WPB 

0.001 

WTGB 

0.001 

MLB 

0.001 

UTB 

0.001 

WLB 

0.002 

WMEC 

0.002 

WPB 

0.001 

MLB 

0.001 

PWB 

0.001 

SRB 

0.001 

UNK 

0.001 

UTB 

0.002 

WIX 

0.001 
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COAST  GUARD  VESSEL  SYSTEM  HAZARD  HIERARCHY 

(Continued) 


HAZARD 

LEVEL  Prob. 


HAZARD  GROUP _ Prob. 


Environment 


0.082 


Equipment  Failure  0.015 


VESSEL 

CLASS  Prob. 


WLB 

0.002 

WMEC 

0.001 

WPB 

0.002 

SKI 

0.001 

ANB 

0.001 

BUSL 

0.001 

HB 

0.001 

MLB 

0.009 

MSB 

0.002 

PWB 

0.003 

RHI 

0.002 

RHIB 

0.011 

RHIL 

0.002 

RHIM 

0.001 

SKB 

0.001 

SKM 

0.002 

SRB 

0.002 

TANB 

0.002 

LINK 

0.003 

UTB 

0.010 

UTL 

0.004 

WHEC 

0.002 

WLB 

0.004 

WLM 

0.002 

WLR 

0.001 

WMEC- 

0.009 

WPB 

0.007 

WTGB 

0.001 

MLB 

0.001 

RHI 

0.001 

RHIB 

0.001 

SKB 

0.001 

SKI 

0.001 
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COAST  GUARD  VESSEL  SYSTEM  HAZARD  HIERARCHY 

(Continued) 


HAZARD 

LEVEL 

Prob. 

HAZARD  GROUP 

Prob. 

VESSEL 

CLASS 

Prob. 

SRB 

0.001 

TANB 

0.001 

UNK 

0.001 

UTB 

0.003 

WHEC 

0.001 

WLR 

0.001 

WMEC 

0.004 

WPB 

0.002 

WSES 

0.001 

Ergonomic 

0.012 

ANB 

0.001 

MLB 

0.001 

SKM 

0.001 

SRB 

0.001 

UNK 

0.001 

UTB 

0.002 

UTL 

0.001 

WAGB 

0.001 

WLB 

0.001 

WLIC 

0.001 

WLM 

0.001 

WLR 

0.001 

WMEC 

0.002 

WPB 

0.001 

Explosion 

0.003 

UTB 

0.002 

WPB 

0.001 

Fire 

0.029 

MLB 

0.001 

PWB 

0.001 

UNK 

0.001 

UTB 

0.004 

UTL 

0.001 

WHEC 

0.001 

WIX 

0.001 

WLB 

0.003 
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COAST  GUARD  VESSEL  SYSTEM  HAZARD  HIERARCHY 

(Continued) 


HAZARD 
LEVEL  Prob. 


HAZARD  GROUP  Prob. 


Flooding/Sinking  0.004 


Grounding  0.034 


VESSEL 

CLASS  Prob. 


WLM 

0.001 

WLR 

0.001 

WMEC 

0.005 

WPB 

0.005 

WSES 

0.002 

WTGB 

0.001 

WYTL 

0.001 

ANB 

0.001 

RHI 

0.001 

RHIL 

0.001 

SKM 

0.001 

UNK 

0.001 

UTL 

0.001 

WP 

0.001 

ANB 

0.002 

AUX 

0.001 

BUSL 

0.001 

LCM 

0.001 

MLB 

0.002 

RHI 

0.001 

RHIB 

0.001 

RHIL 

0.001 

RHIM 

0.001 

SRB 

0.001 

TANB 

0.001 

UNK 

0.002 

UTB 

0.012 

UTL 

0.003 

WLB 

0.001 

WLI 

0.001 

WLM 

0.002 

WLR 

0.001 

WMEC 

0.001 

C-11 


COAST  GUARD  VESSEL  SYSTEM  HAZARD  HIERARCHY 

(Continued) 


HAZARD 

LEVEL  Prob. 


HAZARD  GROUP  Prob. 


Impact/Shock  0.252 


VESSEL 

CLASS  Prob. 


WPB 

0.002 

WTGB 

0.001 

UTB 

0.001 

ANB 

0.001 

AUX 

0.001 

BUSL 

0.002 

HB 

0.001 

MLB 

0.012 

MSB 

0.002 

PWB 

0.003 

RHI 

0.001 

RHIB 

0.012 

RHIL 

0.001 

RHIM 

0.001 

SKB 

0.001 

SKM 

0.001 

SRB 

0.001 

TANB 

0.001 

UNK 

0.008 

UTB 

0.026 

UTL 

0.004 

UTM 

0.001 

WAGB 

0.006 

WHEC 

0.017 

WIX 

0.002 

WLB 

0.031 

WLI 

0.002 

WLIC 

0.004 

WLM 

0.017 

WLR 

0.015 

WMEC 

0.061 

WPB 

0.015 

WSES 

0.001 
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COAST  GUARD  VESSEL  SYSTEM  HAZARD  HIERARCHY 

(Continued) 


HAZARD 

LEVEL  Prob. _ HAZARD  GROUP _ Prob. 


Leakage  0.006 


Loss  of  Power/Control  0.024 


Mechanical  0.037 


VESSEL 

CLASS  Prob. 


WTGB 

0.001 

WYTL 

0.006 

RHIB 

0.001 

UTB 

0.001 

WAGB 

0.001 

WLB 

0.001 

WLM 

0.001 

WMEC 

0.001 

WPB 

0.001 

WTGB 

0.001 

ANB 

0.001 

BUSL 

0.001 

MLB 

0.002 

RHI 

0.001 

RHIB 

0.003 

RHIL 

0.001 

SKI 

0.001 

SRB 

0.001 

UTB 

0.007 

UTL 

0.001 

WLB 

0.001 

WLM 

0.001 

WMEC 

0.001 

WPB 

0.004 

WSES 

0.001 

AUX 

0.001 

MLB 

0.001 

RHIB 

0.001 

UNK 

0.001 

UTB 

0.004 

WIX 

0.001 

WLB 

0.002 

WLM 

0.001 
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COAST  GUARD  VESSEL  SYSTEM  HAZARD  HIERARCHY 

(Continued) 


HAZARD 

LEVEL  Prob. 


HAZARD  GROUP  Prob. 


Overboard  0.029 


Structural  Failure  0.039 


VESSEL 

CLASS _  Prob. 


WLR 

0.002 

WMEC 

0.007 

WPB 

0.003 

WTGB 

0.001 

WYTL 

0.001 

MLB 

0.001 

UTB 

0.001 

UTL 

0.001 

WLB 

0.002 

WLM 

0.002 

WLR 

0.001 

WMEC 

0.004 

WPB 

0.001 

MLB 

0.004 

MSB 

0.001 

RHI 

0.001 

RHIB 

0.007 

RHIL 

0.001 

RHIM 

0.001 

SKB 

0.001 

SKM 

0.001 

TANB 

0.001 

UNK 

0.001 

UTB 

0.006 

UTL 

0.001 

WHEC 

0.001 

WLB 

0.001 

WLM 

0.001 

WMEC 

0.002 

WPB 

0.002 

MLB 

0.002 

RHIB 

0.002 

RHIL 

0.001 
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COAST  GUARD  VESSEL  SYSTEM  HAZARD  HIERARCHY 

(Continued) 


HAZARD 

LEVEL  Prob. 


HAZARD  GROUP _ Prob. 


Temperature 


0.010 


Toxicity 


0.022 


VESSEL 

CLASS  Prob. 


SRB 

0.001 

UNK 

0.002 

UTB 

0.005 

UTL 

0.001 

UTM 

0.001 

WHEC 

0.001 

WDC 

0.001 

WLB 

0.004 

WLI 

0.001 

WLIC 

0.001 

WLM 

0.002 

WLR 

0.001 

WMEC 

0.009 

WPB 

0.004 

WSES 

0.001 

WTGB 

0.001 

WYTL 

0.001 

AUX 

0.001 

PWB 

0.001 

RHIB 

0.001 

SRB 

0.001 

UNK 

0.001 

UTB 

0.001 

WHEC 

0.001 

WK 

0.001 

WLB 

0.001 

WMEC 

0.004 

WPB 

0.001 

PWB 

0.002 

RHIB 

0.001 

SRB 

0.001 

UTB 

0.002 

UTM 

0.001 
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COAST  GUARD  VESSEL  SYSTEM  HAZARD  HIERARCHY 

(Continued) 


HAZARD 

VESSEL 

LEVEL 

Prob. 

HAZARD  GROUP 

Prob. 

CLASS 

WAGE 

0.001 

WIX 

0.001 

WLB 

0.003 

WLM 

0.002 

WMEC 

0.008 

WPB 

0.001 

WSES 

0.001 

WTGB 

0.002 
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APPENDIX  D 


Coast  Guard  Vessel  Hazard  Definition: 

Coast  Guard  Vessel  System 
Preliminary  Hazard  Analysis 


This  appendix  contains  the  culmination  of  this  study,  the  Preliminary  Hazard  Analysis 
(PHA)  listing  in  tabular  form.  To  ensure  readability,  maintain  modularity,  and 
organizational  purposes,  a  separate  PHA  is  provided  for  each  hazard  group  listed  in 
Appendix  A.  For  each  hazard  group's  PHA,  a  listing  of  the  associated  hazards  are 
presented  along  with  a  description  of  the  effect  of  the  hazard  as  determined  from  the 
mishaps  reported  with  that  hazard,  the  hazard  level  as  determined  by  the  mishap  severity 
level,  an  assessment  of  the  hazard,  and  comments  pertaining  to  the  hazard,  effect,  or 
assessment  as  applicable. 

The  assessment  is  fiirther  divided  into  likelihood  and  magnitude.  The  likelihood  is  a  count 
of  the  number  of  occurrences  of  the  hazard  per  number  of  incidents  reported  in  the 
LERAM  Project  database  between  FY1989  and  FY1992.  The  magnitude  is  related  to  the 
total  costs  of  the  mishaps  containing  the  hazard  being  characterized.  The  costs  are 
reported  as  the  maximum  cost  of  a  given  mishap  with  the  hazard  in  question,  the  minimum 
vsJue  of  the  mishaps  with  the  hazard  and  an  average  of  the  mishap  costs  associated  with 
the  hazard. 

For  cross  reference,  the  first  six  pages  of  this  appendix  contain  a  listing  of  the  mishaps 
which  can  be  characterized  with  multiple  hazard  groups.  Hazard  groups  are  listed  in 
column  one  in  the  same  order  as  listed  in  Appendix  A.  Mishaps  characterized  by  the 
hazard  group  in  the  first  column  along  with  a  second  or  third  hazard  group  are  listed,  by 
number  in  the  second  column  sub-organized  by  rows  of  the  second  or  third  characterizing 
hazard  group.  This  cross  reference  provides  a  crude  illustration  of  hazards  with  high 
correlation  values. 


Table  1.  Preliminary  Hazard  Analyses  Inter-relationships. 


HAZARD  GROUP 


Armament 


Contamination 


Electrical 


ASSOCIATED  HAZARD  GROUPS  (wHh  eonesponding  mishap  numbers) 


OvertDoard  (570) 


Equipment  failure  (628,951,108(0 


Impact/Shock  (627,866,960) 


Electrical  (927,725)  _  _ _ 


Environment  (288) 


Fire  (91,137,1036,1093)  _ _ 


Impact/Shock  (591)  _ _ 


Loss  of  Power/Control  (255)  _ _ _ 


Structural  Failure  (255) 


Toxicity  (64,714) 


Environment  (828, 856, 860, 944, 1 061 , 1 083, 1 085, 1151, 131 3,1 363) 


Equipment  Failure  (1173)  _ _ 


Flooding  (1277)  _ _ 


Loss  of  Power/Control  (69,206,1084) 


Overboard  (217,843,961,1201) _ _ 


Environment  (435,949,968,1022,1027,1086,1 1 12,1 121,1 124,1 165,1 178.1359) 


Equipment  failure  (398) 


Grounding  (57 1 , 1 027, 1 296) 


Impact/Shock  (610,724,765,968)  _ _ _ 


Leakage  ( 1 1 45)  _ _ _ 


Loss  of  Power/Control  (101,405,1064,1139,1 181,1353) 


Overboard  ( 1 89, 1 067) 


Structural  Failure  (1212) 


Environment  (22, 1 59. 1 92,364.533.566.63 1 ,657.661 .844,992, 1 1 67, 11 93, 1 365) 


Equipment  Failure  (734.766)  _ 


Flooding  (488) 


Grounding  (56)  _ _ 


Impact/Shock  (65,991 , 1 1 88) 


Loss  of  Power/Control  (56.634,641,1 129,1302) 


Structural  Failure  (626,667)  _ _ 


Structural  Failure  (667, 962, 1 237) 


Environment  ( 1 298) 


Fire  (164.1096)  _ _ _ 


Impact/Shock  (241,382,1040) 


Loss  of  Power /Control  (1096)  _ _ _ 


Burn  (725,927)  _ _ 


Environment  (85)  _ _ 


Fire  (1,47,85,726.784,897,977,1301,1344,1367)  _ _ 


Leakage  (199)  _ _ 


Structural  failure  (1 97,380,474) 


HAZARD  GROUP 


Ergonomic 


Explosion 


Table  1.  Preliminary  Hazard  Analyses  Inter-relationships. 

(Continued) 


ASSOCIATED  HAZARD  GROUPS  (with  conraiponding  mishap  numbers) 


Toxicity  (726) 


Bums  (288) 


Capsize  (828,856,860,944,1061,1083,1 151,1313,1363) 


Collision  w/Object  (435,949,968, 102Z 1027, 1086,1 1 1Z1 121,1 124,1 165,1 178,1298,1359) 


Collision  w/Vessel  (22,159,192,364,533,566,631,657,661,844,99Z1 167,1 193,1365) 


Electric  (85) 


Equipment  failure  (545,978, 1022, 1263) 


Ergonomic  (8Z 1 39,900,933, 1 1 13,1 136, 1203) 


Flooding/Sinking  (624,777,873,1238) 


Grounding  (196,395,505,510,729,773,1025,1 1 15,1 158,1 177,1238,1263,1278,1342) 


Impact /Shock 

(17,18,38,50,54,58,59,60,75,81.84,106,107,136,151,154,190,213,222232,233,234,281,308,324,32 

9,340,375,383,389,390,396,409,416,428,441,448,460,463,466,485,497,501,503,511,512,515,548,5 

54,558,564,566,584,599,618,650,678,688,712,798), 


Impact /Shock  (continued) 

(800,804,806,807,813,818,825,828,840,872875,880,900,911,921,933,955,969,972,973,981,993,10 
12,1014,1020,1031,1035,10421043,1060,10621063,1065,1066,1076,1087,1090,1113,1116,1117,1 
1 24, 1 1 36, 1 1 43, 1 1 46, 1 1 83, 1 2 1 5, 1 2 1 8, 1 253, 1 259, 1 289) 


Impact /Shock  (continued)  (1323,1350,1351,1364,1366) 


Loss  of  Power/Control  (69,156,334,405,926,1071,1 134) 


Mechanical  (38) 


OvertDoard 

(63.143,209,277,364,762,777,924,942,994,1004,1060,1070,1071,1099,1106,1170,1195,1201,1204, 

1224,1259.1313,1320.1352) 


Structural  Failure  (59.396,508.751.813,883,940971.1074.1350) 


Toxicity  (596,988. 1069, 1 220, 1332) 


Armaments  (628, 95 1 , 1 080) 


Capsize  (1173) 


Collision  w/Object  (398) 


Collision  w/Vessel  (734,766) 


Environment  (545,978, 1022, 1263) 


Fire  (1,989,997,1080) 


Grounding  (398) 


Impact/Shock  (68,360.427,535,545,853) 


Leakage  (166) 


Loss  of  Power/Control  (156,595,637,781) 


Mechanical  (248,309) 


Toxicity  (9) 


Environment  (82,139,900.933,1 1 13.1 136.1203) 


Impact/Shock  (5,36,40, 1 38.283.362.465,550.688.7 1 3,91 2, 1 01 2. 1016) 


Fire  (1161) 


Impact /Shock  (130) 


Table  1.  Preliminary  Hazard  Analyses  Inter-relationships. 


(Continued) 


1  HAZARD  GROUP 

associated  hazard  groups  (with  coneiponding  mithcip  numbers) 

Structural  failure  (621) 

Toxicity  (227,289) 

Fire 

Bums  (91,137,1036,1093)  | 

Contamination  (1 64, 1 096) 

Electrical  (1,47,85,726,784,897,977,1301,1344,1367) 

Equipment  failure  (1,898,997,1 180) 

Explosion  (1 161) 

Leakage  (491,607,101 1) 

Loss  of  Power/Control  (250,502,736,782,879,898,1 186) 

Mechanical  (21) 

Structural  Failure  (1 69,474, 1 044) 

Temperature  (49,963,1 122) 

Toxicity  (9,49,70,104,343,491,1036,1 148) 

Flooding/Sinking 

Capsize  (1277) 

Collision  w/Vessel  (488) 

Environment  (777) 

Grounding  (453)  | 

Environment  (624,873,1238) 

Overboord  (624) 

Grounding 

Collision  w/Object  (57 1 , 1 027, 1 296) 

Collision  w/Vessel  (56) 

Environment  (196,395,505,510,729,773,1025,1 1 15,1 158.1 177,1238,1263,1278,1342) 

Equipment  failure  (398) 

Flooding  (453) 

Impact/Shock  (282,395,420.456. 1006. 1115) 

Leakage  (505) 

Loss  of  Power/Control  (206,236,334,778,820,999,1 177) 

Overboard  (1058) 

Structural  Failure  (971,1212) 

Environment  (1 158,1350) 

Impact/Shock 

Armaments  (627,866,960) 

Burns  (591) 

Collision  w/Object  (610.724,765,968) 

Collision  w/Vessel  (65,991, 1 188) 

Contamination  (24 1 ,382. 1 040)  | 

Environment  _ _ _ 

(17.18.38,50.54,58.59.60,75.81.84.106.107,136,151. 154,190,213,22Z232.233.234.281,308,324,32 
9,340,375,383,389,390,396,409,416,428,441,448,460,463,466,485,497,501,503,511,512,515,548,5 
54.558,564,566,584.599,618,650.678,688,712,798), 
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HAZARD  GROUP 


Table  1.  Preliminary  Hazard  Analyses  Inter-relationships. 

(Continued) 


ASSOOATED  HAZARD  CROUPS  (wHti  corresponding  mishap  numbers) 


Environment  (continued) 

(800,804,806.807,813,818,825,828,840.87Z875,880.900, 911,921,933.955,969,97^973.981.993.10 
1Z1014,1020,1031, 1035,10421043,1060.1062,1063,1065.1066,1076.1087,1090.1 1 13,1 1 16,1 1 17,1 
124,1136,1143,1146,1183,1215.1218.1253,1259,1289) 


Environment  (continued)  (1323,1350,1351.1364,1366) 


Equipment  failure  (68,360,427,535,545.853) 


Ergonomic  (5,36,40. 1 38,283,362.465.550,688,7 1 3,91 2 1 01 2 1 01 6) 


Explosion  (130) 


Grounding  (282395.420.456,1006,1 1 15) 


Leakage  (518.541,799) 


Loss  of  Power/Control  ( 1 36,420,869, 1 094) 


Mechanical 

(20,25,26,33,61,6295.99,100,105.109,110,116,146.147,177,193,219,231.261,298,316,319,342351 
,368.373.378,382406, 425.454,458.471,521,543.567,627,.625.646.658.716.746.788.,956.1075, 965, 
1049,1187.1306 


Overboard  (210.279,349,356.426,670,735,1047.1 153) 


Radiation  (1235) 


Structural  Failure 

(75,88,89,128,157,167,197.223.230.293.304,305.328,330,332345.360.386,443.473,475.481.508.5 
53.565.622,703,751,791.826.839,849.909,913,925.932996.1028,1034,1037,1047,1 109,1 127,1 132, 
1 229, 1 248. 1 293, 1 294, 1 3 1 0, 1 337) 


Temperature  (495,743,789.815) 


Toxicity  (1 3,37,74,230,244.258.356,421 .443.506.528.541 ,61 4.665.669,705.890, 1 040, 1 1 96, 1 332) 


Collision  w/Object  (1 145) 


Electrical  (199) 


Equipment  Failure  (166) 


Fire  (491,607,1011) 


Grounding  (505) 


Impact/Shock  (5 1 8. 54 1 . 799) 


Loss  of  Power/Control  (352.918,101 1,1 126,1 145) 


Structural  Failure  (169, 1 104) 


Structural  Failure  (1 104) 


Toxicity  ( 1 66. 493. 9 1 8, 1 069) 


Burns  (255) 


Capsize  (69,206,1084) 


Collision  w/Object  ( 1 0 1 .405. 1 064, 1 1 39. 1 1 8 1 , 1 353) 


Collision  w  A/essel  (56. 634, 64 1 , 1 1 29. 1 302) 


Contamination  (1096) 


Environment  (69.156.334,405.926.1071.1 134) 


Equipment  failure  (156.595,637,781) 


Fire  (250,502.736.782879.898,1 186) 


Grounding  (206.236.334.778.820,999.1 177) 


Impact/Shock  (136,420.869.1094) 


Table  1.  Preliminary  Hazard  Analyses  Inter-relationships. 


(Continued) 


HAZARD  GROUP 

ASSOOATED  HAZARD  GROUPS  (wHh  correipondlng  mithcip  numbers) 

Leakage  (352,918,101 1,1 126,1 145) 

Overboard  (514,556,1056,1084,1094) 

Structural  Failure  (626,736,1056,1237) 

Mechanical 

Environment  (38) 

Equipment  failure  (248,309) 

Fire  (21) 

Impact/Shock 

(20,25,26,33,61,62,95,99,100,105,109.n0,116,146,147,177,193,219,231,261,298,316,319,342,351| 

,368,373,378,38Z406,425,454,458,471,521,543,567,627„625,646,658,716,746,788„956,1075,965,| 

1049,1187,1306 

Structural  Failure  (109,285,403,748) 

Temperature  (666,1073) 

Overboard 

Armament  (570) 

Capsize  (217,843,961,1201) 

Collision  w/Obiect  (189,1067) 

Environment  1 

(63, 1 43,209,277,364,762,777,924,942,994, 1 004, 1 060, 1 070, 1 07 1 , 1 099, 1 1 06, 1 1 70, 1 1 95, 1 201 , 1 204,| 
1224,1259,1313,1320,1352)  1 

Fiooding/Sinking  (624) 

Grounding  (1058) 

Impact/Shock  (210,279,349,356,426,670,735,1047,1 153) 

Loss  of  Power/Control  (51 4,556, 1 056, 1 084, 1 094) 

Structural  Failure  (210,1 154) 

Temperature  (1081) 

Radiation 

Impact /Shock  (1 235) 

Structural  Failure 

Bums  (255) 

Collision  w/Object  (1212) 

Collision  w/Vessel  (626,667,962,1237) 

Electrical  (197,380,474) 

Environment  (59,396,508,751,813,883,940,971 , 1 074, 1 350) 

Explosion  (621) 

Fire  (169,474, 1044) 

Grounding  (97 1 , 1 2 1 2) 

Impact/Shock 

(75,88,89,128,157,167,197,223,230,293,304,305,328,330,332,345,360,386,443,473,475,481,508,5 
53,565,622,703,751,791,826,839,849,909,913,925,932,996,1028,1034,1037,1047,1 109,1 127,1132, 

1 229, 1 248, 1 293, 1 294, 1 3 1 0, 1 337) 

Leakage  (169,1104) 

Loss  of  Power/Control  (696, 736, 1 056, 1237) 

Mechanical  (285,403,748,1015) 

Overboard  (2 1 0, 1 1 54) 

Temperature  (242,345,1 101,1293)  [ 
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Table  1.  Preliminary  Hazard  Analyses  Inter-relationships. 


(Continued) 


HAZARD  GROUP 

ASSOCIATED  HAZARD  GROUPS  (with  corresponding  mbhap  numbers)  | 

Toxicity  (241925,1104)  | 

Temperature 

Fire  (49,963)  | 

impact/Shock  (495,743,789,815)  j 

Mechanical  (666, 1073)  | 

Overtxjard  (1081)  | 

Structural  Faiiure  (242,345.1 101,1293)  | 

Toxicity  (1101,1 122)  | 

Toxicity 

Bums  (64,714)  | 

Eiectrical  (726)  I 

EnvironrT>ent  (596,988. 1069, 1220.1332)  | 

Equipment  failure  (9)  1 

Explosion  (227,289)  | 

Fire  (9,49,70,104,343,491,1036.1 148)  | 

Impact/Shock  1 

(1 3,37,74,230,244.258,356,421 ,443.506,528.541 ,614,665,669.705,890. 1 040. 1 1 96, 1 332)  | 

Leakage  (166,493,918,1069)  | 

Structural  Failure  (242,925, 1 104)  | 

Temperature  (1101,1 122)  | 
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Table  2.  Preliminary  Hazard  Analysis  for  Armaments  and  Military  Explosives  Hazard  Group. 
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Table  3.  Preliminary  Hazard  Analysis  for  Bums  Hazard  Group. 
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Table  4.  Preliminary  Hazard  Analysis  for  Capsize  Hazard  Group. 
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Table  5.  Preliminary  Hazard  Analysis  for  Collision  with  Object  Hazard  Group. 
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Overhead  object  such  as  a  Damage  to  topside  vessel  D  0.002  $0  $2,100  $833 

bridge  while  under  power  and  structure  and  equipment, 
control.  Injury  due  to  contact  with  the 

object  or  being  hit  by  falling 


Table  6.  Preliminary  Hazard  Analysis  for  Collision  with  Vessel  Hazard  Group. 
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Table  7.  Preliminary  Hazard  Analysis  for  Contamination  Hazard  Group. 
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Table  8.  Preliminary  Hazard  Analysis  for  Electrical  Hazard  Group. 
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Table  9.  Preliminary  Hazard  Analysis  for  Environmental  Conditions  Hazard  Group. 

(Continued) 
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Table  9.  Preliminary  Hazard  Analysis  for  Environmental  Conditions  Hazard  Group. 

(Continued) 
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Table  10.  Preliminary  Hazard  Analysis  for  Equipment  Failure  Hazard  Group 


D-17 


effectively.  These  systems 
can  fail,  damaging  the  tools  or 
equipment.  They  can  also  fail 
and  damage  other  equipment 
and  cause  injuries. 


Table  10.  Preliminary  Hazard  Analysis  for  Equipment  Failure  Hazard  Group. 

(Continued) 
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Table  11.  Preliminary  Hazard  Analysis  for  Ergonomic  Hazard  Group. 
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Table  11.  Preliminary  Hazard  Analysis  for  Ergonomic  Hazard  Group. 

(Continued) 
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Table  12.  Preliminary  Hazard  Analysis  for  Explosion  Hazard  Group. 
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Table  13.  Preliminary  Hazard  Analysis  for  Fire  Hazard  Group. 

(Continued) 
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Table  14.  Preliminary  Hazard  Analysis  for  Flooding/Sinking  Hazard  Group. 
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Table  15.  Preliminaty  Hazard  Analysis  for  Grounding  Hazard  Group. 

(Continued) 
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Table  16.  Preliminary  Hazard  Analysis  for  Impact  and  Shock  Hazard  Group. 
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Table  16.  Preliminary  Hazard  Analysis  for  Impact  and  Shock  Hazard  Group. 

(Continued) 
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Table  17.  Preliminary  Hazard  Analysis  {or  Leakage  Hazard  Group. 
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Table  18.  Preliminary  Hazard  Analysis  for  Loss  of  Power/Control  Hazard  Group 
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Table  18.  Preliminary  Hazard  Analysis  for  Loss  of  Power/Control  Hazard  Group. 

(Continued) 
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Table  19.  Preliminary  Hazard  Analysis  for  Mechanical  Hazard  Group. 
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Table  19.  Preliminaty  Hazard  Analysis  for  Mechanical  Hazard  Group. 

(Continued) 
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Table  20.  Preliminary  Hazard  Analysis  for  Overboard  Hazard  Group. 

(Continued) 
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Table  20.  Preliminary  Hazard  Analysis  for  Overboard  Hazard  Group. 

(Continued) 
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Table  21.  Preliminary  Hazard  Analysis  for /?a<//a/io/t  Hazard  Group. 
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Table  22.  Preliminary  Hazard  Analysis  for  Structural  Failure  Hazard  Group. 
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Table  23.  Preliminary  Hazard  Analysis  for  Temperature  Contact  Hazard  Group. 
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Table  24.  Preliminary  Hazard  Analysis  for  Toxicity  Hazard  Group. 

(Continued) 
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Table  25.  Preliminary  Hazard  Analysis  for  Vibration  and  Noise  Hazard  Group. 
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APPENDIX  E 


Coast  Guard  Vessel  Hazard  Definition: 

Coast  Guard  Vessel  System 
Hazard  Matrix 


This  appendix  contains  a  single  matrix  illustrating  the  hazards  that  impact  the  Coast  Guard 
mission  areas  of  Operations,  Engineering,  Management,  and  the  environment.  These 
mission  areas  are  defined  in  the  main  body  of  the  report  in  Table  2. 


COAST  GUARD  VESSEL  SYSTEM  HAZARD  MATRIX 


